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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete 
dissertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will 
be found an indication of the number of pages in the original typescript and the Library of Congress 
card number, In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral, Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. eae 


To facilitate the listing of authors by academic year for the index, Volume XVIII of Dissertation 
A bstracts ended with issue No, 6 in June, 1958. Volume XIX will begin July, 1958 with issue No. 1 
and end in June, 1959, with issue No, 12. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer 
Xerox prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doc- 
toral dissertations from graduate schools participating in the publication of dissertations on micro- 
film, 


The rate is 44 cents per page, with a minimum charge of $3.00 for each bound dissertation. 
This amazingly low cost for non-edition printed materials is made possible by the extreme speed 
of Xerography. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 


Prices for bound Xerox and microfilm copies appear at the end of each abstract beginning with 
Volume XIX, No. 2, 











Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue 
XVI 8 


XVII 3 
XVII 10 
XVII 11 
XVII 13 (Index) 
(Paperbound at $5.50) 


7 (Index) 


A microfilm of volumes 1-18 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 

6-10 (complete) 30.00 

11-13 (ea. vol.) 12.00 


14-17 (ea. vol.) 20.00 
18 10.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $20,00 in 
the United States; $22.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$27.00 in the United States; $29.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 


$9.00 foreign. 

















TABLE OF CONTENTS 


The Table of Contents lists in alphabetical order the principal subject headings 
of the dissertations abstracted, For the convenience of readers an alphabetical 
author index is included following the abstracts, 
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AGRICULTURE, GENERAL 


EFFECT OF pH UPON THE CHARGE 
OF CLAYS AND CATIONIC DISTRIBUTION 
AROUND CLAY PARTICLES 


(L. C. Card No. Mic 59-5069) 


Chai Moo Cho, Ph.D. 
University of Minnesota, 1959 


Adviser: John M, MacGregor 


Equations similar to the Donnan relation and to the 
Langmuir adsorption isotherm were obtained from 
Poisson-Boltzmann differential equation in one dimen- 
sional form. These equations were used to obtain the 
variation of the charges, the cation exchange capacities 
of kaolinite, illite and bentonite (montmorillonite). The 
affinities of the hydrogen, potassium and calcium ions for 
these three clays were also studied. To obtain these 
informations, exchange-adsorption experiments were 
carried out for homo-ionic clays. 

Experimental evidence was obtained indicating that the 
cation exchange capacity of illite was greatly reduced by 
hydrogen and by calcium ions while potassium ions showed 
no such effect. The effectiveness of calcium ions in 
lowering the cation exchange capacity of illite was greater 
than that of the hydrogen ions. The cation exchange 
capacity of bentonite was lowered by hydrogen and by 
calcium ions to essentially the same degree as was illite. 

The affinity of the calcium ion was greatest for both 
illite and bentonite among the ions studied. The affinity 
of the hydrogen ion for bentonite was greater than that of 
the potassium ion. The affinity of the potassium ion for 
illite was greater than that of the hydrogen ion. 

Variation in the cation exchange capacity of illite and 
of bentonite apparently due to a variation in the pH of the 
clay suspensions was studied. The partially hydrogen 
saturated clays were obtained by adding a given amount of 
hydrochloric acid to the potassium saturated clays. 

The cation exchange capacity of illite was greatly 
decreased by the addition of a small amount of hydro- 
chloric acid, and remained almost constant upon further 
addition of the acid. However, in the case of bentonite, 
the cation exchange capacity of the clay continually de- 
creased with the addition of hydrochloric acid. 

An attempt to determine the potassium ion activity in 
the hydrogen saturated bentonite suspension was made by 
a membrane electrode method. The result indicated that 
the potential observed was due to two effects: 1. by the 
difference in the hydrogen ion activity 2. by the difference 
in the potassium ion activity across the membrane. 
Because of the uncertainty in the mobilities of the cations 
across the negatively charged membrane, it was concluded 
that the activity measurement in a mixture of salt solution 
was not promising. 

To support or reject the theory as to whether hydroxyl 
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ions are charge-originating in clay minerals, the alumi- 
num- and potassium-saturated clays were titrated with 
various salts of potassium. It was established that the 
chloride titration provided information about the presence 
of exchangeable hydrogen ions; the fluoride titration gave 
information about the source of hydroxyl ions; and the 
phosphate titration gave information about the presence of 
trivalent aluminum ions. The amount of hydroxyl ion 
released by the fluoride titration was too small to account 
for their being responsible for the origin of the entire 
negative charge of the illite and bentonite. It also appeared 
that much of the adsorbed aluminum ions occurred in 
mixed forms of aluminum hydroxides. 

Microfilm $2.00; Xerox $7.00. 147 pages. 


THE CAUSES OF VARIABILITY IN YIELDS, 
COSTS, AND RETURNS IN APPLE PRODUCTION 
IN WESTERN NEW YORK, 1956 AND 1957 


(L. C. Card No. Mic 59-6143) 


Shuh-Ching Fan, Ph.D. 
Cornell University, 1959 


Apples are New York’s most important tree fruit, of 
which nearly half are produced in Wayne, Monroe, Orleans, 
and Niagara Counties south of Lake Ontario. The primary 
objectives of this study were (1) to learn the amount and 
nature of variability in costs in producing apples in West- 
ern New York and the reasons for this variation, and (2) to 
determine the effects of size of enterprise on costs, 
returns, and efficiency. 

Records on the apple enterprise were taken by the 
survey method. Lists of apple growers were supplied by 
the four county agricultural agents and the Western New 
York Apple Growers Association. Producers were divided 
into three size groups according to the number of acres in 
bearing apples: 10 to 25 acres, 26 to 50 acres, and 51 or 
more acres. A random sample of 90 farms, thirty for 
each of the three size groups and proportionate to the 
number of bearing trees in the four counties, was drawn 
in 1956. Eighty-eight records were obtained in 1956 and 
ninety in 1957. 

The cost of growing one acre of apples averaged about 
$200 in both years. Labor, spray materials, land, equip- 
ment, power, and fertilizer comprised more than 90 
percent of the growing costs. An average of 37 man hours 
of labor was required to grow an acre of apples in 1957. 
Average harvesting costs were 38 cents per bushel in 
1956 and 40 cents in 1957. The average yields were 300 
bushels per acre in 1956 and 220 bushels in 1957. Nearly 
one-third of the apples produced on farms in this study 
were sold on the fresh market. About sixty percent of the 
crop went to processors. The average prices received for 
apples soldwere $1.49 per bushel in 1956 and $1.10 in 1957. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
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The general conclusions obtained were: 

1. There was great variation in (1) the cost of growing 
per acre, and (2) the yield per acre, while there was 
considerable variation in (3) the cost of harvesting per 
bushel, and (4) the prices received per bushel from farm 
to farm in all size groups in both years studied. 

2. It was found that yield is the most important and 
dominating factor determining the size of profits or losses 
per acre. 

3. Apple prices received by growers were the next 
most important factor influencing net returns per acre. 

4. More than three-fourths of the variation in net 
returns in both years was associated with variations in 
yield, prices received, and harvesting costs per bushel. 

5. Growing costs per acre influence yield and, hence, 
indirectly net returns as well. 

6. Generally, harvesting costs per bushel were found 
to be independent of yield except in cases where yields 
were below 150 bushels per acre. 

7. Differences in yields, costs, and returns among 
size groups were small. On the average, the group of 
growers with large apple enterprises obtained higher 
yields (between 15 to 30 bushels per acre) and greater net 
returns (about $30 per acre) than the two smaller groups. 

8. Large enterprises used labor saving equipment 
most effectively. 

9. Major differences in total profits resulting from 
size do not come from increased efficiency. The real 
difficulty with small enterprises is that there may not be 
enough productive work to do. 

Microfilm $2.90; Xerox $10.00. 222 pages. 


THE USE OF PROFESSIONAL TIME DURING 
THE SUMMER MONTHS BY TEACHERS OF 
VOCATIONAL AGRICULTURE IN OHIO 


(L. C. Card No. Mic 59-5896) 


Gilbert Samuel Guiler, Ph.D. 
The Ohio State University, 1959 


The purpose of this study was to determine the use of 
professional time by teachers of vocational agriculture 
during the summer months. A comparison was made of 
the use of time pattern of all teachers with that of the 
more competent as selected by their supervisors. An 
attempt was also made to secure the appraisals of school 
administrators and board presidents concerning their 
teachers’ use of time during the summer months and 
finally to secure teacher and staff opinions of how teachers’ 
time would be used to better advantage during this period. 

Data for the study were provided by reports from 320 
teachers during the summer of 1958. Reports from 60 
“more competent” teachers were studied to compare their 
use of time with that of the remaining teachers. The 
normative survey was used to provide opinions by teachers, 
supervisory and teacher education staff, concerning de- 
sirable shifts in emphasis in the light of prevailing pat- 
terns. The same method was used to sense the opinions 
of 148 school administrators and 105 school board presi- 
dents. 

The average expenditure of time by teachers amounted 
to 52.2 hours per week for professional responsibilities. 





The percentage distribution of total time follows: in- 
service education, 18; FFA, 17; vacation, 15.6; high 
school on-the-farm instruction, 12; fairs, 9; physical 
facilities, 8; preparation for teaching, 5; office routine, 
4; adult farmers program, 3; community and public rela- 
tion activities, 3; individual off-farm conferences, 2; 
young farmers, 1.5; program planning, 1.5 and miscel- 
laneous 1.5 percent. The 60 more competent teachers 
devoted one-half day more each month than did their 
fellow teachers. They spent more time in the areas of 
in-service education, high school on-farm instruction, — 
adult farmer program, and young farmer work. The re- 
maining teacher group devoted more time with FFA, office 
routine, vacation, physical facilities, and miscellaneous 
activities. 

The more experienced teachers spent more time in the 
areas of high school on-farm instruction, office routine, 
and vacation. Teachers with the least years of experience 
reported slightly less total professional time; but more 
time in physical facilities, preparation for teaching, and 
public relations. 

Those teachers holding Master’s degrees devoted more 
time to in-service education, high school on-farm instruc- 
tion, public relations and the young farmer program. 

School administrators and presidents of boards of 
education believed teachers were making “above average” 
use of their time in high school on-farm instruction, FFA 
activities, off-farm conferences, and reporting to school 
administrators. They considered teacher use of time as 
“below average” in the areas of young and adult farmer 
activities, community activities and public relations, 
physical facilities, and office routine. 

Teachers and staff believed that less teacher time 
should be spent in meetings and conferences, FFA activi- 
ties, andfairs. They believed teachers should devote 
more time to high school on-farm instruction, teaching 
preparation, adult farmer program, young farmer pro- 
gram, and program planning. 

Microfilm $2.80; Xerox $9.60. 213 pages. 


CHEMICAL AND BIOLOGICAL CHANGES 
EFFECTED IN CERTAIN OHIO SOILS BY 
PARTIAL STERILIZATION AND 
PLANT GROWTH RELATIONSHIPS 


(L. C. Card No. Mic 59-5389) 


Jean Marie Lapensee, Ph.D. 
The Ohio State University, 1953 


Introduction 


Steam “sterilization” of soils eliminates soil borne 
plant pathogens and creates a “new” medium of special 
composition for the surviving micropopulation or the 
organisms gaining access from external sources. The 
metabolic products of this newly established microflora 
further alter the chemical composition and structure of 
the soil and indirectly influence plant growth. 

Steam under pressure can cause an increase in the 
concentration of soluble salts in the soil to such an extent 
that plant growth may be adversely affected. Certain 
constituents like manganese may reach toxic levels. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
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Knowledge of the factors governing the solubilization of 

the plant nutrients allows these nutrients to be more easily 
controlled. However, a method of soil sterilization that 
does not change the soil’s inherent characteristics is 
greatly desirable. 

The dissertation is a discussion of a study of the 
effects of “partial sterilization” upon plant nutrient avail- 
ability and plant growth. A more detailed study was made 
of the factors affecting the availability of manganese and 
nitrogen in Wooster soil. 


The Effect of Steaming Upon Plant Nutrient Availability 





Investigations were made on five soil types: Wooster 
silt loam, Brookston silty clay (University farm), Hoyt- 
ville clay (a somewhat heavier phase of Brookston from 
the Northwestern Ohio Substation), Clermont silt loam, 
and Miami silt loam. These soils were steam sterilized 
for 20 hours under 12 pounds of pressure. All were water 
saturated before the steam treatment. The water soluble 
and neutral ammonium-acetate soluble ions were deter- 
mined. 

A more detailed study was made on the availability of 
manganese, ammonia, and potassium in soils saturated 
at different moisture levels and steamed for different 
periods of time. 

The results obtained showed a general increase in 
solubility for all the ions determined except potassium. 
The increase in manganese was proportional to the soil 
moisture content and the duration of the steam treatment. 
Typical results are shown in Table I. 


Table I. 
Manganese Availability in Wooster Soil 
Steamed for Different Periods of Time 
at Different Moisture Levels* 














.P.M. Manganese 
thoes) = cent Moisture** 
0 20 40 60 
0 19 19 19 19 
. 95 124 124 126 
6 133 143 145 153 
9 133 143 149 155 

















*12 lb. pressure in all cases, 
**Field capacity = 20+ per cent moisture. 


Factors Affecting Manganese and 
Nitrogen Availability in Wooster Soil 


The experiments dealt with manganese oxidation and 
reduction in steamed and unsteamed soils. A mixed micro- 
population or a specific microflora was used in conjunction 
with different sources of organic matter that served as a 
source of energy. The organic matter used was casein, 
peptone, starch, and finely ground young corn plants. The 
manganese oxidizing power of steamed and unsteamed 
soils was also investigated. The release of manganese 
from soils incubated at low and relatively high tempera- 
tures for a period of one month was also studied. 

The effects of dichloropropene, chloropicrin, and 
steam treatments upon the availability of manganese and 











nitrogen were also compared. This experiment was done 
on cropped and uncropped soils. 

The effect of incubating soils under aerobic and 
anaerobic conditions at different moisture levels was 
studied during an incubation period of one month. Anaero- 
bic conditions were created by sealing the flasks and 
waterlogging the soils. 

Ammonification and nitrification studies were made in 
steamed and unsteamed Wooster silt loam with different 
sources of organic matter as a source of proteinaceous 
material. The plant material used was finely ground 
soybean and corn leaves. Starch was the other source of 
organic matter in this experiment. 

The results show that after the fourth week starch and 
corn were very effective in oxidizing the manganese in the 
unsteamed Wooster soils. In the steamed soils, the 
manganese availability persisted for a longer period. 
Casein and peptone, although producing a relatively high 
alkalinity in soils, solubilize manganese proportional to 
the amount of the substance added and to the moisture 
content of the soils. 

The available manganese in the soil was oxidized more 
readily by mixed micropopulation than by specific organ- 
isms. The steamed soils showed a greater manganese 
oxidizing power, especially when soybeans were grown. 
The release of manganese from soils incubated at very 
low temperatures was very low even at high soil moisture 
contents. The results are given in Table II. 


Table II. 
Availability of Manganese in Soils Incubated 
at High and Low Temperatures and at 
Different Moisture Levels. 








* 
Moisture Incubation onan as a 
Content Temperature — 
extractions 

0 High - 26°C 98.1 
Low - 0°C 66.4 
20 High - 26°C 113.3 
Low - 0°C 68.2 
40 High - 26°C 129.6 
Low - 0°C 69.4 
60 High - 26°C 139.9 
Low - 0°C 69.8 











*Water soluble plus neutral ammonium acetate 
soluble manganese. 


The Effect of Partial Sterilization 
upon Plant Growth 


Barley, corn, oats, soybeans, and sugar beets were 
grown in steamed and unsteamed Brookston silty clay and 
Wooster silt loam. The weights and the chemical compo- 
sition of the tops and roots of all plant species grown on 
these soils were determined. In another experiment, lime 
and iron were applied to steamed Wooster soils and the 
growth of corn, soybeans, and oats were compared. The 
effect of steam, dichloropropene and chloropicrin treat- 
ments upon the availability of plant nutrients, and upon 
plant growth was studied. In order to determine the toxic 
levels of manganese on soybeans, three varieties of this 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches , 4-1/2 cents per page. 
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crop were grown in soiution cultures containing four levels 
of manganese and two levels of phosphorus. 


Results 


Generally, an increased uptake of nutrients was ob- 
served in all plants grown in steamed soils except in the 
soybeans. The only reduction in nutrient uptake was 
observed for potassium. Lime did prevent some manga- 
nese toxicities, but iron had little effect. Generally, ata 
high level of phosphorus in the nutrient solution, the 
manganese content was lower. 


Summary and Conclusions 





A study was made of some of the chemical and biologi- 
cal changes occurring in certain Ohio soils following 
partial sterilization. Sterilizing agents were steam, 
dichlceropropene, and chloropicrin. A more detailed study 
was made of the availability of manganese and nitrogen in 
partially sterilized soils and of the factors affecting either 
the reduction or the oxidation of manganese in Wooster 
silt loam. The effect of partial sterilization and of high 
concentrations of manganese upon plant growth was also 
investigated. 

Ammonification and nitrification studies were made on 
some steamed and nonsteamed Wooster scils in which 
various green manures and starch had been incorporated. 

The following conclusions may be drawn from this 
work: 

Steaming increased the solubility of calcium, sodium, 
manganese, magnesium, sulfur, and phosphorus in the 
soils investigated, whereas potassium remained unchanged. 
The ammonia-nitrogen also increased following short 
period incubations. 

Soluble or exchangeable soil manganese was highest 
in steam treated soils, next highest in soils treated with 
dichloropropene and chloropicrin, and least in the un- 
treated check. Cropping these soils for a two week period 
increased manganese availability, but-it decreased when 
they were cropped for a six-week period. 

The ammonia and nitrate nitrogen increased in the 
untreated check and the steam treated soils, but decreased 
in the dichloropropene and the chloropicrin-treated soils, 
over a six-week period. These latter soils were water 
saturated at the start of the experiment. 

In the unsteamed Wooster soils, starch very effectively 
reduced available soil manganese, as did corn stover. In 
the steamed soils, corn was more effective than starch in 
decreasing the availability of manganese. 

In all cases four weeks of incubation occurred before 
substantial reduction was observed. 

Liming resulted in a decrease in available manganese 
proportional to the amount added and inversely propor- 
tional to the soil moisture content. 

Ammonium nitrate additions increased the amount of 
water soluble manganese, as did casein and peptone, the 
increase in each case being proportional to the amount 
added and to the soil moisture content. 

The availability of soil manganese varied with the soil 
moisture content, At the 0-20 per cent level, the manga- 
nese availability increased, whereas at the 40 per cent 
level it decreased; it again increased when the moisture 
content was above 40 per cent. Low temperatures, how- 
ever, inhibited the reduction of higher oxides of manganese 
at all soil moisture contents. 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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Steaming stimulated the growth of oats, corn, and 
sugar beets and reduced the growth of soybeans grown on 
Wooster and Brookston soils. / 

An increased uptake of the nutrient ions calcium, 
manganese, magnesium, sodium, sulfur, phosphorus, and 
nitrogen occurred in all plants grown on steamed soils 
with the exception of soybeans. The potassium uptake 
was lower except in the case of sugar beets. 

Manganese applied to a culture solution became toxic 
to several soybean varieties at the 10 to 30 ppm. level. 

High levels of phosphorus in the nutrient solution _ 
decreased the manganese content of the soybean leaves 
and also toxicity symptoms. 

Microfilm $2.00; Xerox $6.20. 127 pages. 


Abstract published by special arrangement with The 
Ohio State University. 


A STUDY OF GREENHOUSE COOLING 
(L. C. Card No. Mic 59-6138) 


Arthur David Leach Jr., Ph.D. 
Cornell University, 1959 


Eight methods of greenhouse cooling were evaluated 
under comparable climatic conditions at Ithaca, New York, 
during the summers of 1957 and 1958. Conflicting results 
pertaining to these cooling methods had been published in 
different sections of the United States. 

The basic methods of cooling were natural ventilation 
(Check), pad and fan, fog, mist, fan and fog, fan and mist, 
fan alone, and fan and outside nozzles. The fan alone 
treatment was replaced in 1958 by a fog treatment so that 
two levels of humidity could be compared. 

Packaged coolers (evaporative) and a roof fan with 
outside nozzles were also investigated during the summer 
of 1958. 

Two inside compartments of a five compartment 
greenhouse were used for the study. A balanced lattice 
experimental design with v = 8 treatments in incomplete 
blocks of k = 2 and with r = 14 replicates per treatment 
was used, 

The pad and fan treatment was found to be the most 
effective method of reducing summer air temperatures in 
a greenhouse. In both 1957 and 1958, the greenhouse 
temperature for the pad and fan treatment was maintained 
more than 11° F below the greenhouse temperature under 
the natural ventilation treatment for the period 10 a.m. 
to 5 p.m., which is the important cooling period. On an 
8 a.m. to 5 p.m. basis, the pad and fan treatment reduced 
the inside air temperature 10° F. This was an average of 
4° F below outside temperature for both years. The pad 
and fan treatment maintained a RH of over 71% on an 
8 a.m, to 5 p.m. basis both years. 

The fan and mist treatment, and fan and outside nozzles 
treatment for the period 10 a.m. to 5 p.m. reduced the air 
temperature approximately 7° F below that for the natural 
ventilation treatment. 

The fan and mist treatment cooled the leaves most 
effectively to a temperature approximately 10° F below 
leaf environment temperature in the natural ventilation 
treatment. 

‘Mist, and pad and fan treatments were nearly as 
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effective as the fan and mist treatment in reducing leaf 
temperature in 1957, In 1958, the fog treatment, operated 
at a RH level of 80-85%, was equally as effective as well 
as the fan and mist treatment. 

Considering both air temperature and leaf environ- 
mental temperature, the pad and fan treatment, and fan 
and mist treatment were found to be the most effective. 

Fan alone was more effective in cooling than natural 
ventilation. 

The natural ventilation treatment was ineffective in 
maintaining a cool greenhouse as compared to the pad and 
fan treatment. 

Packaged coolers in conjunction with exhaust type fans 
overcame the temperature gradient previously found to be 
associated with the pad and fan system. 

Roof fans and pads on both sides of the house have a 
definite cooling potential. 

Microfilm $2.00; Xerox $6.20. 127 pages. 


DEVELOPMENTS IN VOCATIONAL 
AGRICULTURE IN NORTHWEST OHIO FOR 
PROSPECTIVE PART-TIME FARMERS-- 1958 


(L. C. Card No. Mic 59-5925) 


Texton Robert Miller, Ph.D. 
The Ohio State University, 1959 


This study was concerned with helping selected 
teachers of vocational agriculture to identify, develop, 
and test promising adjustments in the program and cur- 
riculum of vocational agriculture for students expected 
to become part-time farmers. 

For more than a year, nineteen teachers and their 
administrators in Northwest Ohio were engaged in this 
group study. The process included (1) analyzing the 
situation through the writer’s review of research, census, 
and other data; (2) subsequent sharing of these facts with 
the group; (3) identifying local dimensions of the problem 
by teacher survey; (4) assisting the development of trials 
by providing aids to the teachers; and (5) developing the 
interview and attitudinal survey instruments as appraisal 
techniques. 

The framework of the process was a series of five 
group meetings supplemented with more than sixteen 
major written communications, The evaluation of the 
process was made on the basis of (1) the record of attend- 
ance and communications, (2) the writer’s interviews with 
each participant, and (3) a sixty-item attitude inventory. 

The findings and conclusions from this study follow: 

1. For 95 per cent of the participants, the group study 
process was a desirable approach in helping teachers to 
meet better the vocational needs of prospective part-time 
farmers. Teachers in the study were not able to complete 
the process of analyzing their programs and establishing 
systematic trials of changes during a period of one year. 

2. Selected situational factors were identified as 
follows: (a) Total farming opportunities were 37 per cent 
greater than the number of graduates of vocational agri- 
culture. (b) Vocational training for part-time farming 
was an important aspect of vocational agriculture since 
about 25 per cent of the high school group served were 
associated with part-time farming. (c) Prospective part- 





time farmers had to depend primarily upon vocational 
agriculture for all of their formal vocational education 
since other vocational courses were generally unavail- 
able. (d) Northwest Ohio was unable to offer compre- 
hensive programs of vocational education to a majority of 
high school students since (1) population density was low, 
(2) only 30 per cent of the students were attending high 
schools of 500 enrollment, and (3) only average effort had 
been made to tap the slightly above average taxable wealth. 
(e) Northwest Ohio was providing vocational education 
consistent with its agricultural employment but incon- 
sistent with its total employment pattern. 

3. Nearly all of the teachers of vocational agriculture 
were making some changes in their programs which they 
believed should benefit part-time farmers, and these 
changes were largely in the area of farm mechanics. 
Teachers reported that no changes were needed for 65 
per cent of the boys expected to farm part time, and only 
minor changes for 34 per cent. About 95 per cent of 141 
students and parents concurred with these teachers on 
their recommendations. 

4. It was difficult for teachers to provide non-farm 
training in mechanics for prospective part-time farmers 
because teachers had limited mechanical skills and shop 
facilities, and the positive identification of prospective 
part-time farmers was perplexing. 

5. More than 60 per cent of each group favored voca- 
tional education and vocational agriculture on 17 of 22 
items in the attitude inventory. Sixty-two per cent of the 
teachers indicated that local farming program standards 
were sufficiently flexible, but 50 per cent of the adminis- 
trators disagreed. 

Based on these conclusions, the writer developed eight 
recommendations directed toward preservice education, 
in-service education, and needed research. 

Microfilm $3.75; Xerox $12.80. 291 pages. 


STUDIES OF AFTER COOKING 
DARKENING IN POTATOES 


(L. C. Card No. Mic 59-6144) 


Paul Muneta, Ph.D. 
Cornell University, 1959 


The cultural and environmental factors affecting after 
cooking darkening were studied in field experiments. 
Laboratory experiments were performed to study the 
physiological factors influencing the discoloration. 

The aim of the field experiments was to find a method 
to reduce or eliminate after cooking darkening by control 
of cultural conditions. The field experiments included 
studies of the effects of variety, different rates of ferti- 
lizer application, addition of chelating agents to the 
fertilizer, pH of the soil and foliar application of chelating 
agents. The following results were obtained; 

1) Fertilizer treatment did not seem to have much of 
an effect in the one experiment where sufficient darkening 
was obtained. However, tubers in the other plots did not 
blacken sufficiently to give a good indication of the effects 
of the fertilizer. The addition of chelating agents with the 
fertilizer did not decrease after cooking darkening. 

2) The spray treatments with chelating agents and 
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other chemicals did not give satisfactory commercial 
control of after cooking darkening. 

3) The effect of soil pH could not be studied because 
no darkening occurred in any of the plots. 

4) In the variety experiments which had sufficient 
darkening, Saco darkened the least; Early Gem, Irish 
Cobbler, Sebago, and Delus next; and Katahdin, Plymouth, 
Merrimack, and Green Mountain were the most discolored. 

Since it is believed that ortho-hydroxy phenols and 
iron are involved in after cooking darkening, the influence 
of these substances on discoloration was studied. For 
these studies a method for analysis of ortho-hydroxy 
phenols (expressed as chlorogenic acid) was devised. The 
method consisted of the oxidation of chlorogenic acid by 
polyphenol oxidase to a quinone which then reacted with 
aniline to form a colored compound. This compound was 
extracted with ethyl acetate and its optical density was 
measured at 490 mu. 

There was no correlation of after cooking darkening 
with chlorogenic acid content of raw or cooked potatoes. 
Therefore, some other factor is probably limiting the 
amount of discoloration in the Katahdin potatoes which 
were analyzed. 

There appeared to be a rather good correlation (0.75 
with Spearman’s Rank Correlation) of water soluble iron 
and after cooking darkening. The iron content is probably 
the limiting factor in the discoloration of the Katahdin 
potatoes used. 

Color rating methods were also studied in order to 
obtain a standardized objective measure of discoloration. 
A method for the subjective rating of potato discoloration 
by comparison with fixed color standards was devised. 
The color standards used were filter papers which were 
dyed with a mixture of India black ink and benzyl violet to 
approximate the color of darkened potatoes. This method 
would be acceptable for relative comparisons, but for 
absolute individual color ratings some other method should 
be found. Microfilm $2.00; Xerox $4.40. 82 pages. 


CHEMICAL ERADICATION OF WOODY PLANTS 
(L. C. Card No. Mic 59-5441) 


Clarence Burgess Owens, Ph.D. 
The Ohio State University, 1954 


The advent of growth regulators and other new herbi- 
cides has greatly simplified the eradication or control of 
woody plants. So far, most applications are made during 
the growing season, but treatments during the dormant 
season have been promising. This investigation was to 
study a year-round woody plant eradication program, 
particularly of hawthorn (Crataegus spp.), one of the most 
important woody plants infesting pastures in Ohio, but 
also of willow (Salix spp.), honeysuckle (Lonicera japonica), 
and tree of heaven (Ailanthus altissima). 

The most important compounds used were the poly- 
propylene glycol butyl ether esters of 2,4-D (Esteron 44) 
and 2,4,5-T (Esteron 245) and “brush killer,” a 50-50 
mixture of the two esters. When *2,4-D”, “2,4,5-T”, and 
“prush killer” are referred to hereafter, these formula- 
tions are meant. Ammonium sulfamate and the isopropyl 
ester of 2,4-D were also used in some tests. 











In April, 1952, a volume-concentration test was con- 
ducted on dormant hawthorn. Solutions containing 2,4,5-T 
at 2,4,8,16,32, and 48 pounds ahg! in No. 2 fuel oil were 
applied so that the bark, from the ground level up 18 
inches on the trunk, was barely wet (a thin film), moder- 
ately wet (when solution siarted to run), and saturated 
(solution flowed freely down trunk), These quantities are 
referred to as low, medium, and high volumes respec- 
tively. To standardize the amounts applied the circum- 
ference of the trunk of several trees was determined and 
the quantity of solution necessary to attain the various | 
degrees of wettness was measured. Measurements were 
made with a graduated cylinder attached to a knapsack 
sprayer. As a general average, the low volume applica- 
tion required 4 ml, per inch of trunk circumference, 
medium volume required 8 ml. per inch circumference, 
and high volume 12 ml. per inch circumference. 

The data of the volume-concentration test, summarized 
in Figure 1, clearly indicate the importance of volume. 


THE EFFECT OF HIGH MEDIUM AND Low 

VOLUMES OF O!L SOLUTION AT VARIOUS 

CONCENTRATION OF 2,4,8-T IN BASAL 
APPLICATIONS ON HAWTHORN 
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Figure 1 


For example, 4 pounds in high volume was considerably 
more effective than 32 pounds in low volume, although 
approximately three times more active material per tree 
was used with the low volume, high concentration solution 
than with the high volume-low concentration solution. 
Numerous investigators have emphasized the importance 
of a considerable amount of spray material coming in con- 
tact with the root crown area. The present test shows that 
good control of hawthorn can be obtained only where suffi- 
cient volume of spray is used to thoroughly wet this area. 
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In February, March, 2nd April, 1952, sprays containing 
2,4-D, 2,4,5-T, and brash killer at 2,4,8,16, and 32 pounds 
ahg of No. 2 fuel oil were applied to different parts of 
hawthorn trees. The points of application were: (1) root 
crown region, into the ground and up 2 inches on the trunk; 
(2) general basal region, from the ground up 18 inches on 
trunk; (3) bottom half of tree canopy; (4) top half of tree 
canopy; (5) one side of tree canopy; and (6) stumps. The 
basal regions and stumps received liberal amounts of 
spray solutions while the top section received controlled 
amounts in order to prevent rundown. In addition to the 
growth regulators, ammonium sulfamate at 1/2, 1, and 2 
pounds per gallon of water was applied to stumps. 

Materials applied 2 inches up the trunk of hawthorn 
were as effective as those applied 18 inches up the trunk. 
When the top half of the tree canopy was treated only that 
portion was affected. This indicates that either there was 
no downward movement of the herbicide or it did not move 
downward in sufficient quantity to be lethal. Liberal 
amounts of spray containing 2,4,5-T and brush killer at 8 
pounds ahg and 2,4-D at 16 pounds ahg of No. 2 diesel fuel 
oil applied to the basal region killed the top portion and no 
sprouts appeared from the base. On the other hand, 
sprouts appeared from the base of plants when only the 
top portion was sprayed. When the material was applied 
to the bottom half of the tree canopy the entire canopy was 
killed but sprouts appeared from the basal region. Ma- 
terial applied to one side of the canopy killed only that 
side; so apparently the chemical did not move laterally. 

Practically all hawthorn stumps were killed by the 
treatments. Two pounds of the hormone type herbicides 
in high volume and 1/2 pound of ammonium sulfamate, 
were as effective as the higher concentrations. Consider- 
ably less active material was required to kill the hawthorn 
stumps than the standing trees. The trees were cut 3 or 4 
years previous to the treatments and the sprouts from the 
stumps had been mowed yearly. The constant mowing may 
have caused the stumps to be more easily killed. 

In May, hawthorn was treated with basal sprays con- 
taining 2,4-D and 2,4,5-T at 2,4,8 and 16 pounds ahg of 
No. 2 fuel oil. The solutions were applied to the trunk, 
from the ground level up 18 inches, in sufficient quantities 
to produce runoff. The leaves at the time of treatment 
were fully matured. The best results obtained were with 
2,4,5-T at 8 and 16 pounds and 2,4-D at 16 pounds ahg of 
No. 2 diesel fuel oil. 

In May, June, and July, hawthorn was treated with 
foliage sprays containing 2,4-D, 2,4,5-T, and brush 
killer at 1,2,4 and 6 pounds ahg of water, No. 2 fuel oil, 
and a 10 per cent oil-water emulsion. During May the 
sprays were applied when the foliage had attained about 
normal size but was fairly succulent. The foliage was 
fully matured when the July sprays were applied. The 
solutions were sprayed over the entire canopy and to one 
side in sufficient quantities to produce runoff from the 
leaves. 

Virtually all hawthorn trees receiving foliage sprays 
were defoliated. The best results were obtained with 
sprays containing 2,4-D and 2,4,5-T at 4 and 6 pounds ahg 
of either diluent. There was essentially no difference in 
results obtained between diluents or season. The herbi- 
cides were not translocated from one part of the canopy to 
the other. Only the leaves receiving the treatments were 
killed, indicating the importance of thorough coverage. 

Tree of heaven (Ailanthus altissima) was treated in 








March, with 2,4-D, 2,4,5-T, and brush killer at 4,8, and 16 
pounds ahg of No. 2 diesel fuel. The trunks were treated 
from the ground line up 18 inches with liberal amounts of 
solution. 

All rates eventually caused top kill. No sprouts 
appeared from the immediate surroundings of the main 
trunk but from roots leading out from the main trunk. 
Most of the sprouts were on plots treated with the herbi- 
cides with the 4 pound solution. The various herbicides 
at 8 and 16 pounds ahg were effective in preventing 
sprouting. 

Willows, including Salix nigra, S. interior, S. rigida, 
and S. petiolaris, were treated in May, when the leaves 
were 1/3 full size. The bases of the trunks at the time of 
treatment were submerged in 2" to 12" water. The trunks 
just above the water level were sprayed liberally with 
2,4-D, 2,4,5-T, and brush killer at 2,4,8, and 16 pounds 
ahg of No. 2 diesel oil. 

All treatments caused the death of the trunks of all 
species. The leaves were killed within 10 days after 
treatment. By August, numerous sprouts had started 
from the roots of all species that had been top-killed by 
the basal sprays. The ground surrounding the plants 
treated was literally covered with sprouts, in contrast to 
the untreated check plots, which showed no sprouts. A 
few scattering treated trees, of which the root crowns 
were not under water when treated, were entirely killed. 
This failure to kill the roots with basal sprays seems 
definitely related to the fact that the trees were standing 
in water when treated, so that the runoff did not reach the 
junction of trunk and root. 

Foliage sprays applied to the same species on June 10, 
contained 2,4-D and 2,4,5-T at 3 and 6 pounds ahg of 
water and of a 10 per cent oil-water emulsion. The 
materials were applied to wetting. 

S. nigra and S. rigida were killed by all of these appli- 
cations. Numerous sprouts appeared along the trunks of 
S. petiolaris and S. interior treated with 2,4-D at 3 and 6 
pounds ahg of water and 2,4,5-T at 3 pounds ahg of water. 
Eighty per cent of the plants treated with 2,4,5-T at 3 
pounds ahg of water resprouted and 85 and 60 per cent 
resprouting occurred on plots treated with 2,4-D at 3 and 
6 pounds ahg of water respectively. 

2,4-D at 6 pounds ahg and 2,4,5-T at 3 and 6 pounds 
ahg of an oil-water emulsion and 2,4,5-T at 6 pounds ahg 
of water were effective in preventing resprouting from all 
species. There was 5 per cent resprouting from S. 
interior treated with 2,4-D at 3 pounds ahg in oil-water 
emulsion. 

Japanese honeysuckle (Lonicera japonica), growing in 
and beside a pine windbreak at The Ohio State University, 
was treated in March, 1952, with the isopropyl ester of 
2,4-D and 2,4,5-T and brush killer at 1,2,4, and 8 pounds, 
acid equivalent, in 100 gallons of No. 2 diesel fuel, and of 
25 per cent oil-water emulsion, and with 8 pounds of brush 
killer in 100 gallons of a 10 per cent oil-water emulsion. 

Best control of honeysuckle was obtained with 2,4,5-T 
and brush killer at 8 pounds chg of oil. All treatments 
caused virtually complete top kill. Plants treated with the 
herbicides at 1 and 2 pounds ahg inall diluents sprouted 
profusely. The results with the 4 pound solutions were er- 
ratic. The number of sprouts from plants treated with 
2,4-D, 2,4,5-T, and brush killer at 8 pounds ahg of oilwere 
10, 0, and 1 per cent, respectively, of the number of sprouts 
from the plot treated with 2,4-D at 1 pound ahg. 
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The herbicides at 8 pounds ahg of oil caused some 
damage to pines actually sprayed with them, but the 
damage was not considered serious. Retreatments were 
made June 9 with brush killer at rates of 8 pounds ahg of 
a 10 per cent oil-water emulsion. Observations three 
months later showed only 1 per cent resprouting from the 
entire area. 

In order to measure accurately with minimum effort 
small volumes of spray material used, some unit was 
needed that could be attached to a regular three gallon 
knapsack sprayer. For this purpose a graduated sprayer 
attachment was devised (Figure 2). This attachment has 


es 
bd 


Figure 2. Commercial knapsack sprayer and 
graduated sprayer attachment. 


proved very useful under field conditions. It is made of 
clear butyrate acetate plastic, and can withstand severe 
impacts without damage. This attachment, although de- 
signed primarily for experiments in brush control, can be 
used in other phases of weed control work where small 
volume measurement is desired. 

Microfilm $2.00; Xerox $4.20. 80 pages. 
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INFLUENCE OF MAGNESIUM ON GROWTH 
AND DEVELOPMENT OF CERTAIN CORN 
INBREDS AND SOYBEAN VARIETIES IN 
NUTRIENT SOLUTION CULTURE AND 
REPRESENTATIVE OHIO SOILS 


(L. C. Card No. Mic 59-5402) 


Robert Dean Peel, Ph.D. 
The Ohio State University, 1953 


Introduction 


Magnesium has long been recognized as a necessary 
mineral element for proper plant growth, but only in 
recent years has it been considered as an element which 
must be added to the soil. It was thought for many years 





that, except for certain sandy soils, magnesium was pres- 
ent in the soil in abundant quantities. In latter years, 
however, with efforts to obtain maximum yields, it has 
been found that the addition of magnesium by fertilization 
is necessary in many areas if those maximum yields are 
to be attained. 

Agriculture in Ohio is now over a hundred years old 
but only in the last few years have there been reports of 
increased yields with the addition of dolomitic limestone 
and reports of magnesium deficient soils. It was these 
reports that prompted this and earlier magnesium investi- 
gations. 

Baxter,’ in 1947-48, analyzed approximately 500 soil 
samples from all sections of Ohio and found that the 
magnesium content varied from 45 to 1540 pounds per 
acre. Most of the lower figures were found in the glacial 
sandstone and shale soils and the residual saii:dstone and 
shale soils of eastern and southeastern Ohio. 

Working with inbred lines of corn in gravel culture, 
Sayre’ found that some lines grew poorly at low magnesium 
levels and that some lines showed little or no growth 
difference in both high and low magnesium cultures. A 
few of the inbred lines had definite magnesium deficiency 
symptoms when grown in solutions of low magnesium 
content. 

The dissertation is a discussion of an investigation 
undertaken as a continuation of Baxter’s work. Survey 
plots were established on 37 soil types in four counties in 
the sandstone and shale area of Ohio, Sayre’s inbred lines 
of corn being the indicator plants of magnesium level. In 
addition, a study was made to find out why the inbred lines 
of corn used above varied in their reaction to different 
levels of magnesium and whether this same physiological 
variation would also occur with a field crop such as 
soybeans. 


Soil Investigations 
Field Studies 


Four of the corn inbreds that Sayre had worked with in 
magnesium nutrition studies were used in the field investi- 
gation. Two of these showed magnesium deficiency symp- 
toms in low-level magnesium cultures and two did not. 
These lines were planted three grains to a hill and in 
duplicate with the hills randomized in 75 different loca- 
tions on 37 different soil types on 18 different forms. The 
plots were visited twice during the growing season and 
careful observations were made for magnesium deficiency 
symptoms. After the second observation corn plants were 
harvested and a soil sample taken for analysis. 

The observations and field notes taken revealed that 
the corn inbreds, in general, did not show magnesium 
deficiency symptoms under the extremely varied condi- 
tions of this study. The two inbred lines (Ohio 40B and 
Ohio 02) that grow poorly and show chlorosis in low mag- 
nesium cultures grew as well, and were the same color 
and size, as the lines (Ind. WF9 and Ohio 514A) that do not 
show the deficiency symptoms in low magnesium cultures. 

The soil tests of the field plots showed a wide varia- 
tion in magnesium, phosphorus, and potassium contents 
and pH values. Magnesium varied from 26 to 260 pounds 
per acre, available phosphorus from 13 to 225 pounds per 
acre, exchangeable potassium from 26 to 420 pounds per 
acre, and pH from 4.4 to 7.4. 

The results of this field study support Baxter’s earlier 
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finding that magnesium does not a:pear to be a critically 
deficient element at the present time. The soil analyses 
showed that most of the soils studied were below the 
recommended level of magnesium for optimum crop 
growth. However, the plants did not show any symptoms 
of magnesium deficiency. 


Greenhouse Studies 


Two experiments were conducted during the spring and 
summer of 1950 to test the response of corn grown ina 
Muskingum silt loam which was low in magnesium to the 
addition of magnesium. Two‘of the corn inbreds (Ohio 
40B, Ind. WF9) used in the field experiment were utilized 
in one of these experiments and Hawkeye soybeans were 
used in the other. 

These experiments were set up as factorials with two 
levels of magnesium, three levels of potassium, and two 
levels of lime in all combinations. All pots received an 
application of phosphorus and nitrogen to assure adequate 
quantities of these nutrient elements. Demineralized 
water was used for irrigation. 

Growth measurements and characteristics were 
checked weekly. The crops were harvested after five to 
six weeks of growth because of the small pot size. Fresh 
and dry weights were recorded and the dried plant mate- 
rial ground and analyzed. . 

The magnesium deficiency chlorosis so characteristic 
of the inbred line Ohio 40B in magnesium-deficient cul- 
tures was not observed in the corn experiment regardless 
of treatment. This would indicate that the magnesium 
supply in the soil, even though analyses indicated it was 
low according to the minimum set by agronomists for 
optimum plant growth, was sufficient for normal corn 
production. 

The fresh and dry weights data substantiate the above 
observation. There were no growth increases of Ohio 40B 
plants with magnesium application, except at the highest 
potassium level when a potassium-magnesium antagonism 
undoubtedly had been established. The only outstanding 
result noted in this experiment was a suppression of growth 
in Ind. WF9 where calcium carbonate had been added. 
This was not true for Ohio 40B, pointing out again the 
sometimes strange behavior of the inbred lines. 

Chemical analyses of plant tissue showed no significant 

‘differences in the total uptake of major nutrients owing to 
magnesium treatments. There was, however, as expected, 
a significant decrease in magnesium yptake for the high 
potassium treatment. The chemical analysis also showed 
that the calcium carbonate addition had suppressed the 
uptake of nutrients in the Ind. WF9 line. 

The soybean experiment yielded comparable results. 
There were no significant growth differences as a result 
of treatment and chemical analyses of soybean plant tissue 
also showed no significant differences in chemical compo- 
sition. 

It does not appear that magnesium has yet become a 
markedly deficient element in Ohio’s agricultural soils. 
This does not rule out the possibility that level areas, with 
continued cropping, will eventually develop deficiencies. 


Artificial Culture Solution Investigations 
Inbred Corn Studies 


Nutrient culture studies of the corn inbred lines were 
conducted during the spring and summer of 1951. These 





were carried out to further check the magnesium de- 
ficiency symptoms of the inbred lines. This was accom- 
plished by growing at least a dozen plants of each of eight 
lines in the same container and thus under identical growth 
conditions and noting the variations in responsiveness of 
the several lines to a magnesium deficiency in the solu- 
tion. It was also thought that some explanation might be 
found for the wide variation in the response of the corn 
inbreds to different magnesium levels. 

Exploratory investigations were carried out to check 
the interactions between magnesium and other mineral 
elements. Low magnesium content may influence the 
uptake of the nutrients and thus the effectiveness of these 
on the growth of the plant. Radioactive isotopes of phos- 
phorus and cobalt were used as tracers in some of these 
investigations. 

Leaf deficiency symptoms were recorded on all inbreds 
before harvesting, and Ind. WF9 and Ohio 40B were com- 
mon to all tanks. No magnesium deficiency symptoms 
were noted in either the low or high magnesium tanks for 
Ind. WF9. However, the Ohio 40B line in tanks containing 
2 ppm magnesium solutions always developed very bad 
chlorotic streaks and necrotic spots. In the tanks with 
20 ppm magnesium, Ohio 40B plants were for the most 
part normal. A few of the other inbred lines used in this 
study developed the deficiency in the 2 ppm magnesium 
and were normal in the 20 ppm magnesium solution. Most 
of the lines, however, showed no apparent difference in 
either the high or low magnesium cultures. 

Dry matter determination showed that all the lines 
with the deficiency symptoms grew poorly in the low 
magnesium tanks, whereas those not showing deficiency 
symptoms grew normally or even better in the low 
magnesium tanks. The dry weight differences for Ohio 
40B and Ind. WF9 are shown in Table 1. 


Table 1. 
Summary Table of Dry Weights of 
Ind. WF9 and Ohio 40B Grown at High and Low 
Levels of Magnesium. 











Average dry Average dry 
Line No. of Plants Weight Weight 
Weighed Whole Plant of Roots 
in grams in grams 
20 ppm [2 ppm] 20 ppm] 2 ppm] 20 ppm| 2 ppm 
Ind. WF9;| 98 96 4.51 4.64 1.06 1.00 
Ohio 40B; 98 93 3.09 1.75 0.65 0.35 























Chemical analysis showed that Ohio 40B tissue con- 
tained approximately half as much magnesium as Ind. WF9 
tissue at both magnesium levels. Some of the lines did 
not show magnesium levels. Some of the lines that did 
not show magnesium deficiency symptoms in the 2 ppm 
magnesium solution nevertheless contained almost as low 
a supply of magnesium as Ind. WF9 regardless of the level 
of magnesium in the nutrient solution. This would indicate 
that the corn inbreds vary greatly in their ability to take 
up and accumulate magnesium and probably other nutrient 
ions. Relative magnesium contents as measured by spec- 
trographic analysis were comparable to the above. 

Radioactive phosphorus and cobalt studies did not show 
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that any striking interactions with magnesium existed in 
the corn inbreds. Some of the lines showed a higher 
phosphorus content in the 2 ppm magnesium solution, 
some in the 30 ppm solution, and some showed no differ- 
ence at all. Phosphorus accumulations did not correlate 
in any way with magnesium deficiency symptoms or with 
the magnesium level in the plant. Phosphorus was taken 
almost immediately into the leaves of the plants after 
being introduced into the nutrient solution and was con- 
centrated most heavily in the veins of the leaves. 

The autoradiographs made with cobalt 60 showed that 
magnesium levels did not influence uptake of cobalt. A 
marginal accumulation of cobalt was observed in all the 
leaves of the several inbreds used in this study. 


Soybean Studies 


The techniques used in the inbred corn investigations 
were also used for the soybean work. Eight strains of 
soybeans could be grown in the same tank for each level 
of magnesium and thus comparisons could be made. Some 
solution-culture pot experiments were also carried out 
where two strains of soybeans were grown in the same pot. 
The beans were grown from four to six weeks, harvested, 
and another crop grown. 

Among the soybean varieties grown in solution culture 
were some that showed symptoms that could not be 
attributed to magnesium deficiency. It was found that 
these could be ameliorated with some of the metal chelat- 
ing agents. Preliminary exploration studies were thus 
initiated with the chelates as part of this investigation. 

The three strains of soybeans that are recommended 
for Ohio (Hawkeye, Lincoln, and Monroe) were included 
in the studies along with several varieties that are not on 
the recommended list. All of the plants in the tanks that 
contained no magnesium were stunted and had dark green 
veins with a yellow-almost white chlorosis between the 
veins. The Mandell strain was particularly stunted in 
growth and the leaves were very crinkled and curled. 

The other strains, except for Mandarin, did not show this 
leaf crinkling in the low magnesium cultures and Mandarin 
showed it to a lesser extent. It is suggested that perhaps 
these strains of soybeans can be used as indicator plants 
of low magnesium levels, as can some of the corn inbreds 
noted above. 

The Hawkeye strain of soybeans grew best at all levels 
of magnesium. All strains grew better in the 20 ppm 
magnesium solution than in the 2 ppm or 40 ppm culture. 
At the higher level, potassium adsorption was probably 
decreased by magnesium antagonism. 

Plant tissue analyses showed that except for mag- 
nesium the uptake of other major elements was not signifi- 
cantly affected by magnesium level in the culture solution. 

Addition of chelating compounds increased the growth 
of all strains of soybeans at all levels of magnesium. The 
leaf crinkling of the Mandell variety found in the low 
magnesium cultures was eliminated by the chelates. Two 
kinds of chelating compounds were used: Sequestrene Na3 
and Sequestrene NaFe. Representative results obtained 
with these compounds are given in Table 2. 

Plant tissue analyses from the following table showed 
that there was more phosphorus and magnesium in the 
plants from the Sequestrene cultures, and that sodium, 
iron, and nitrogen: were not affected. 

It was not established why the Na3 Sequestrenes should 
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effect such marked improvement in the growth of soybeans 
in gravel culture. 


Table 2. 
Yield of Soybeans Grown in Nutrient Solutions 
with Sequestrene and Magnitite* 








Variety Magnite NaFe Magnitite + Na3 
gms. gms. gms. 

Hawkeye 3.95 6.30 8.60 

Mandell 3.08 6.95 8.70 














L.S.D. (0.01): treatment, 1.14; interaction, 0.85. 


*Dry weight average of 6 replications. 





Summary and Conclusions 


Field plots were established on 37 different soil types 
in the residual sandstone and shale areas of eastern and 
southeastern Ohio to determine whether or not certain 
Ohio soils may be deficient in magnesium. Various corn 
inbreds which exhibit magnesium deficiency chlorosis at 
different levels of magnesium in nutrient culture were 
used as indicator plants. Field plots were established in 
the summer of 1950, a good corn year, and no deficiency 
symptoms were noted, from which it may be concluded 
that magnesium does not appear to be critically deficient 
in the soils tested by this method. 

A Muskingum silt loam sample, one of the soils used 
above and among the lowest in exchangeable magnesium 
of the soils tested, was used in a pot experiment to see if 
the corn inbred lines used in the field tests or Hawkeye 
soybeans would respond to magnesium fertilization or if 
high potash fertilization which is antagonistic to mag- 
nesium would induce the development of the magnesium 
chlorosis. Neither corn nor soybeans showed growth 
increases from applications of magnesium sulfate, nor did 
the magnesium chlorosis develop from high potash fertili- 
zation. This supports the conclusion from the field 
studies that magnesium has not yet reached critically 
low levels in many Ohio soils. 

Solution culture studies were carried out during the 
summers of 1951 and 1952 to get more specific informa- 
tion on the way many corn inbred lines will respond to 
magnesium level in the nutrient solution and on the inter- 
actions of magnesium with other mineral elements. Many 
inbred lines responded to magnesium application. These 
responsive lines showed characteristic magnesium 
deficiency symptoms in low (2 ppm) magnesium solutions 
and none at higher (20+ ppm) levels. Representative corn 
inbreds in this category are Ohio 40B, CI 187-2, Pa 70, 
Ohio 5, and CI 2. It is significant, however, that several 
inbreds neither responded to magnesium application nor 
showed magnesium chlorosis even at the lowest level 
(2 ppm) of magnesium used. Representative inbreds in 
this latter category were Ind. WF9, Ohio 51A, Ohio 28, 
Ohio 29, and CI 5. 

Spectrographic and chemical analyses of the several 
corn inbreds used in the solution culture studies showed 
that the lines exhibiting deficiency symptoms in the low 
magnesium cultures contained a lower content of mag- 
nesium than the lines which grew normally. This was 
true regardless of the level of magnesium in the nutrient 
solutions. 
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Experiments utilizing radioactive cobalt and phos- 
phorus in the nutrient solution were carried out to deter- 
mine how magnesium level may influence the distribution 
and use of these elements by the several corn inbreds. 
By means of the autoradiograph technique it was found 
that cobalt showed a marginal accumulation in the leaves 
and also that magnesium apparently did not influence 
cobalt uptake. With phosphorus, however, it was found 
that some of the lines accumulated P*? faster in the 2 ppm 
magnesium solution as other utilized P*? more rapidly at 
the high magnesium level. Inbred lines like Ohio 40B, 
which is particularly chlorotic in low magnesium solu- 
tions, did not absorb more phosphorus at the higher 
magnesium levels. 

Experiments were also conducted during 1952 with the 
solution culture technique to determine whether or not 
strain differences existed for soybeans as well as for corn 
inbreds insofar as magnesium utilization and responses 
are concerned. Strain variation with soybeans, as regards 
the above, was also marked. The Mandell and Mandarin 
varieties showed a characteristic leaf crinkle in low 
(2 ppm) magnesium solutions which was absent at higher 
levels. Growth differences were also significant. These 
two strains could possibly be used as indicator plants in 
locating magnesium deficient soils. Other varieties 
showed little growth reduction at low levels or response 
to magnesium applications. Among these were the soy- 
beans recommended for use in Ohio, namely; Hawkeye, 
Lincoln, and Monroe: 

Metal chelating compounds were used in some of the 
soybean experiments. Sequestrene Na3 and, to a lesser 
extent, NaFe compounds increased the growth of all 
varieties of soybeans tested at all levels of magnesium, 
although growth increases were more pronounced at the 
2 ppm magnesium level. Studies indicated that iron 
chelation was not responsible for growth increases and, 
in fact, an explanation for the observed phenomena was 
not found, although magnesium in certain instances 
appeared to be involved. It was surmised that the chelat- 
ing compounds may be releasing for use minor elements 
from the quartz gravel which were not soluble in the 
regular nutrient solution. 

Microfilm $2.00; Xerox $5.80. 117 pages. 
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THE RESEARCH FUNCTIONS OF AGRONOMIC 
DEMONSTRATION PLOTS CONDUCTED BY 
TEACHERS OF VOCATIONAL AGRICULTURE 
IN OHIO 


(L. C. Card No. Mic 59-5931) 


Donald Burdette Pfleiderer, Ph.D. 
The Ohio State University, 1959 


The major purpose of this study was to appraise the 
degree to which teachers of vocational agriculture could 
conduct agronomic demonstration plots that would yield 
valid research data and provide educational functions for 
teachers and students in a vocational agriculture program. 

In order to test the hypothesis that certain demonstra- 
tion plots could serve the dual purpose of providing both 
educational and research values, a number of teachers of 
vocational agriculture supervised the development of a 
given crop demonstration under the direction of agrono- 
mists of the Ohio Agricultural Experiment Station. The 
selected demonstration was designed to determine corre- 
lation between soil test measurements of N P K values 
and crop response. This plot involving corn production 
was simple in design so that it could be easily conducted 
on the farms of students throughout the state. Data from 
the demonstrations were analyzed and evaluated by 
agronomists at the Experiment Station. 

Teachers and their farmer cooperators who conducted 
demonstrations were asked through questionnaires to rate 
educational values of the project. Agronomists were 
interviewed to obtain their evaluation of the success of 
demonstrations as a means of supplying information use- 
ful in agronomic research. 

Fifty-one teachers of vocational agriculture reported 
final yield results, and data from 35 locations were satis- 
factory for use in the final tabulation. Eighty-two per cent 
of the questionnaires were returned by farmers, while 
88 per cent were returned by teachers. 

Fifty of the 51 teachers felt that the project was very 
useful. Ninety-four per cent indicated that the farmer 
cooperators showed much interest in the project. Teachers 
reported that an average of 57 different individuals visited 
the typical plot at least once during the growing season. 
They reported that fertilizer was furnished by dealers in 
72 per cent of the demonstrations. Eighty-six per cent 
reported that local fertilizer representatives gave aid 
only when they furnished the nutrients for the plots. 

Ninety per cent of the farmers said the project was 
practical and worth while. Seventy-three per cent indi- 
cated that changes in cropping practices probably would 
result from conducting the demonstration. Ninety-nine 
per cent of the farmers desired teacher help when con- 
ducting the demonstration. 

The following conclusions were reached: (1) Teachers 
of vocational agriculture and farmers should conduct 
agronomic demonstrations that would yield valid research 
information. (2) Teachers of vocational agriculture and 
farmers who cooperated in the soil fertility demonstration 
received many educational benefits, especially in the areas 
of plot design and analysis of demonstration data from 
agronomists of the Ohio Agricultural Experiment Station. 
(3) Many more new cropping practices are likely to be- 
come used in the community as a result of the soil fertility 
demonstrations. (4) Farmers would like fertilizer repre- 
sentatives to help explain differences during the growing 
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season and help account for yield variations among plots 
in addition to furnishing nutrients for demonstrations. 
(5) Teachers of vocational agriculture and agricultural 
extension agents should work more closely on programs 
involving demonstration plots. (6) The Ohio Agricultural 
Experiment Station should continue to conduct cooperative 
programs in agronomic demonstrations involving teachers 
andfarmers. Microfilm $2.70; Xerox $9.40. 206 pages. 


SOIL CONSERVATION ASPECTS OF MANAGING 
COVER CROPS UNDER INTENSIVE CROPPING 
SYSTEMS WITH SPECIAL REFERENCE TO SOIL 
PHYSICAL PROPERTIES AND 
SPLASH EROSION CONTROL 


(L. C. Card No. Mic 59-6211) 


Dip Narayan Ram, Ph.D. 
Cornell University, 1959 


Cover crops were evaluated with respect to effects on 
the following: soil organic-matter content, water- 
stability of aggregates, bulk density of soil, conservation 
of moisture and plant nutrients, and corn yield. Effects 
of woodchips on some of the above soil physical proper- 
ties were also appraised. An evaluation was made on the 
relative effects of heavy and moderate levels of fertiliza- 
tions and of seasonal variations on the water-stability of 
aggregates. Different systems of managing domestic rye 
grass cover, detachability of soil by raindrop impact, and 
factors affecting the detaching capacity of raindrops were 
studied. The domestic rye grass, field brome, non-hardy 
alfalfa, and rye were rated for their effectiveness in 
preventing splash erosion. 

Seven years of continuous cultivation of vegetable 
crops, without any source of organic material other than 
crop residues, maintained the soil organic-matter content 
at 2.63% with moderate fertilization in contrast to 2.97% 
with heavy fertilization. The consistent use of cover crop 
maintained soil organic-matter at 3.10% and 3.26% with 
moderate and heavy fertilizations respectively. The cover 
crop plus woodchips maintained the organic-matter at 
3.70% and 3.47% with plowed under and top-dressed wood- 
chip treatments. 

Effects of treatments on the water-stability of aggre- 
gates were similar to the soil organic matter content. 
The percentage of water-stable aggregates decreased 
from 45.2% to 36.7% in checks from the fall 1957 to the 
fall 1958, while the cover crop maintained it at 53% in 
both years. The cover crop plus woodchips, particularly 
top-dressed, proved most effective, and they increased 
the percentage of water-stable aggregates from 64% to 
69% in the above one year period. 

Macro-aggregates constituted the largest percentage 
of the water-stable aggregates in sod, cover crop plus 
woodchips, and in cover crop treatments; micro-aggre- 
gates predominated in the checks. A detrimental effect 
of heavy fertilization compared to the moderate, however, 

was the increase of micro-aggregates and a subsequent 
decrease of macro-aggregates. In all cases, macro- 
aggregates were generally more subject to seasonal 
variations than micro-aggregates. 

The cover crop plots, in the fall of 1957, maintained 









the bulk-density of soil at 1.15 as against 1.24 in the 
continuous check plots. The cover crop plus woodchips 
maintained it at 1.09 and 1.11 for their plowed-under and 
top-dressed treatments. 

In the early spring, mid summer, and mid fall the 
cover crop plots retained more soil moisture by weight 
than the check plots. However, in the late spring they 
retained less moisture than the checks. 

Under the residual effects of heavy fertilization, the 
domestic rye grass cover returned 50 pounds of nitrogen, 
6.0 pounds of phosphorous, and 29.6 pounds of potassium 
per acre, while under moderate fertilization, only 20.5 
pounds of nitrogen, 3.0 pounds of phosphorous, and 9.6 
pounds of potassium were returned. Thus the cover 
cropping for seven years maintained the level of total 
nitrogen in the soil at .216% as against .190% in the checks. 

The dry-matter yield, and the return of the total 
amounts of nitrogen, phosphorous, and potassium to the 
soil increased as the stage of its maturity progressed. 
In both cases the increase was more in the tops than in 
the roots. However, the percent of the nitrogen content 
in both tops and roots decreased with the increase in the 
stage of maturity. The decrease was more in the tops 
than in the roots. 

In order to measure the soil compaction, an instru- 
ment was devised to give the cross-sectional area of the 
total volume of the compacted soil directly and quantita- 
tively. By using this device, it was found that the soil 
compaction due to tractor traffic at the time of corn 
harvest was more in the cover crop than in the check 
plots. However, the ruts were concentrated in greater 
depths in the check plots while the volume of soil com- 
paction was well distributed over the entire area between 
two corn rows of cover crop plots. 

Because of poor drainage conditions in certain cover 
crop plots, the average corn yield under the cover crop 
was less than the yield of check plots. 

Both a greater amount of rainfall and/or a greater 
intensity caused more soil splash. Cover crop controlled 
splash erosion. By use of the following formula: 
it was found that the domestic rye grass was the best 
cover crop followed by alfalfa, and then field brome. The 
effectiveness was related to plant characteristics. The 
higher, more densely standing cover crops decreased the 
splash erosion more effectively. Neither density nor 
height alone gave as complete a picture as the considera- 
tion of the relationship of the spatial volume to the bene- 
ficial results of the cover crop. 

Microfilm $2.80; Xerox $9.70. 213 pages. 


CAPITAL FORMATION AND AGRICULTURE 
IN SOME LEBANESE VILLAGES 
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The purpose of this dissertation was to investigate 
capital formation in the agricultural sector of an economi- 
cally less-developed area. The following were the four 
major foci of the study: 
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1. Estimates of the kinds and amount of capital used 
for agricultural production in some villages in the 
Bekaa Valley of Lebanon through the use of a sample 
survey. 


2. An investigation of various factors which are thought 
to influence capital formation on farms in such an 
area. 


To reach the two goals set out above, major emphasis 
was also required on the following: 


3. Careful consideration and analysis of the method- 
ology used to obtain the estimates. 


4. The obtaining and presentation of considerable 
information about agricultural production, and the 
social and economic conditions in the farming area 
studied. 


It is suggested that the Bekaa Valley is a more favored 
part of the large Iraqi-Syrian plain. The plain has a 
somewhat mild continental climate that provides condi- 
tions in which wheat and barley are the overwhelmingly 
predominant crops. 

The data, including the fact that only 63 per cent of the 
village households carried on major farming activities, 
indicate that the agricultural villages studied have begun 
the transition from a strictly agricultural economy to a 
more varied rural economy, and therefore that they can 
not be considered fully representative of the solely agri- 
cultural areas of much of the Iraqi-Syrian plain. 

Information about the major agricultural inputs and 
discussion of some of the institutional conditions, such as 
marketing and credit facilities suggest the conditions of 
farming in the Bekaa Valley. Agricultural output is 
measured in physical terms and converted to gross in- 
come through the use of farm prices. The type of farming 
was indicated by the fact that 52 per cent of the gross 
crop income came from wheat. A high proportion of the 
farming households carried on subsistence agriculture. 

The average small farmer had a capital stock of about 
15,000 Lebanese Pounds ($4,700) invested in farming. If 
the value of the land and a proportionate share of the 
custom machinery which the average farmer rented is 
included, he used about 25,000 Lebanese Pounds ($7,800) 
worth of assets. Most of the capital stock owned and used 
was in the form of land. Comparisons are made between 
the Bekaa and other farming areas for the value of tools 
and equipment used per unit of land, and tools and equip- 
ment used per unit of output. The capital-output ratio for 
farms in the Bekaa was 14 compared to 4.3 and 1.8 for 
farms in Dryden, New York in 1907 and 1947, respectively. 

To test factors thought to affect the supply and demand 
for funds for productive use in agriculture, the stock of 
Capital was assumed to be the dependent variable. Nine- 
teen relationships were investigated using a chi square 
test. A strong relationship was indicated between security 
of tenure and the intensity of capital investment. This and 
other data suggest that a low demand for capital may be a 
major reason for the low accumulation of capital on farms 
in the area studied. The consideration of the supply of 
capital from family sources showed that wealthy families 
and families with available cash had more capital while 
debt appeared to reduce the availability of cash in a house- 
hold. Credit-worthy farmers who had a high flow of credit 
from sources outside the family as measured by debt 








or the stated ease of obtaining credit did not have more 
capital. Microfilm $5.80; Xerox $20.20. 453 pages. 


INVESTIGATIONS ON THE DENITRIFYING 
FLORA OF THE SOIL 


(L. C. Card No. Mic 59-6159) 


Concepcion Lim Valera, Ph.D. 
Cornell University, 1959 


Since the acidity of the environment has a unique sig- 
nificance in determining whether denitrification is biologi- 
cal, a study of this variable has been initiated in relation 
to the distribution of the denitrifying flora of the soil and 
the capacity of specific organisms to liberate molecular 
nitrogen. Field samples were collected from plots of a 
single soil type, the Sassafras sandy loam. The acidity of 
these soils has been kept constant for approximately 34 
years either by adding lime or sulfur so that the soil type 
is constant with pH as the ecological variable. Estimates 
of denitrifying bacteria were made three times a year for 
two consecutive years by the most probable number 
method in a medium where denitrification is indicated by 
the production of gas and an alkaline reaction. 

Bacteria that can catalyze denitrification were corre- 
lated positively with the pH of the soil. Denitrifiers were 
found in acid soils as low as pH 4.0 but in numbers too 
low to account for significant volatilization of nitrogen. 
The effect of hydrogen ion concentration on denitrification 
was confirmed from the manometric data obtained in the 
investigation of pure cultures of five denitrifying species: 
Micrococcus denitrificans, Achromobacter sp., Pseudo- 
monas denitrificans, Pseudomonas aeruginosa and Bacillus 
licheniformis. Nitrogen release was completely inhibited 
at pH 4.0 and pH 9.8 for the first four organisms tested. 
The rate of N, evolution varied according to species and 
some were found to have a wider range of tolerance than 
others for hydrogen ion concentration. The optimum pH 
was generally between 6 and 8. It would seem that micro- 
bial denitrification is of consequence only in habitats of 
near neutral reaction. 

Changes in the nitrogen content of incubated Sassafras 
sandy loam treated with 0.5% finely ground straw and 
80 ppm nitrogen were measured for 280 days. The sources 
of nitrogen used were ammonium chloride, ammonium 
nitrate and potassium nitrate. Decreases in total nitrogen 
in the neutral soils treated with ammonium chloride or 
potassium nitrate were greater than in the acid soils. 
Nitrification seems to be more sensitive to low pH than 
ammonification. Nitrification occurred at a fairly rapid 
rate in the neutral samples bringing down the pH to about 
4.5 as a result of the low buffering capacity of the soil. 
Small decreases in total nitrogen were also observed in 
the acid soils supplied with ammonium chloride but nitro- 
gen disappearances were comparable in acid and neutral 
soils supplemented with ammonium nitrate. It is possible 
that nitrite which is an intermediate product of nitrifica- 
tion and nitrate reduction may be chemically decomposed 
to gaseous nitrogen compounds. Volatilization of nitrogen 
was favored by the low buffering capacity of the soil 
because of pH decrease during the process of nitrification. 

A survey of some specific groups of denitrifiers was 
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made in both acid and neutral soils. Aerobic spore- 
formers were found to constitute only 3 per cent of the 
total denitrifying population of the soil. 

Nutritional studies led to the classification of denitri- 
fiers into four general groups: (a) those denitrifying with 
nitrate as the sole source of nitrogen, (b) requiring 
ammonium ion, (c) requiring amino acids and (d) those 
requiring amino acids at a high concentration. The high- 
est estimate of soil bacteria capable of catalyzing nitrogen 
volatilization was obtained when glycerol was used as the 
carbon source. Preliminary evidence suggests that other 
oxidized anions including phosphate can replace oxygen or 
nitrate as the electron acceptor for growth. 

Microfilm $2.00; Xerox $5.40. 106 pages. 


STUDIES ON THE PATHOLOGIC PHYSIOLOGY 
OF THE UTERUS: THE UTERINE RESPONSE TO 
EXPERIMENTAL INFECTION AND THE EFFECT 
ON PREGNANCY OF PARENTERAL INJECTIONS 

OF EMBRYO BREI 


(L. C. Card No. Mic 59-5843) 


Alexander Joseph Winter, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor S. H. McNutt 


PART I 

Bacterial infections are overcome much more rapidly 
in uteri of animals whose overies are in the follicular 
than in those whose ovaries are in the luteal phase of the 
estrous cycle. Three experiments were performed to 
study factors responsible for the variation in the uterine 
response to infection, due to hormonal phase. 

In the first experiment, rabbits were made leukopenic 
by 1 injection of the drug OPSPA {(N-(3-Oxapentamethyl- 
ene)-N',N"-diethylenethiophosphoramide). When the 
circulating leukocytes numbered approximately 1000 mm.°, 
a culture of Escherichia coli was inoculated into the 
uterus via laparotomy. Four hours after inoculation, the 
contents of the horns were flushed out and the number of 
viable organisms determined by means of plate counts. 
Overall, significantly more bacteria survived in the uteri 
of leukopenic rabbits than in those of untreated controls, 
showing the importance of leukocytes in the uterine 
bactericidal activity. However, significantly fewer bac- 
teria survived in the uteri of leukopenic follicular phase 
than in those of leukopenic luteal phase artimals. A non- 
cellular factor was proposed to account for the bacteri- 
cidal activity remaining in the uteri of leukopenic follicular 
phase rabbits. 

In the second experiment, uteri of rabbits were 
inoculated with killed E. coli (in order to induce an 
accumulation of leukocytes) at different time intervals 
before they were excised: After excision, some of the 
horns were flushed with sterile saline (to remove as 
many leukocytes as possible) and all of the horns were 
inoculated with live E. coli andreplaced in the rabbit of 
origin. Two hours after inoculation, counts of leukocytes 
and viable bacteria were made on the flushings from the 
uterine horns. The number of surviving bacteria was not, 
in some cases, related in a linear fashion to the number 








of leukocytes in the uterine lumen, suggesting the action 
of non-cellular bactericidal factors in the uterus. 

The third experiment was designed to study the varia- 
tion in intra-uterine bacterial survival between follicular 
and luteal phase rabbits at various time intervals after 
uterine inoculation (5, 10, 20 and 40 hours), under dif- 
ferent conditions of uterine ligation (ligated and non- 
ligated), and with the use of 2 kinds of bacteria (E. coli 
and Staphylococcus aureus). Uterine ligation was more 
effective in retaining bacteria in follicular than in luteal 
phase uteri, showing that drainage of bacteria through . 
the cervix occurred more readily during the follicular 
phase. A linear relationship was found in luteal but not 
in follicular phase rabbits between the number of leuko- 
cytes in the uterine lumen and the number of surviving 
bacteria, indicating the possible function of non-cellular 
bactericidal factors in the follicular phase uterus. In the 
cell-free portion of uterine exudates induced by E. coli 
infection, considerably more bactericidal activity vs. E. 
coli (measured in vitro) was found in follicular phase — 
exudates 5 hours after the inoculation of bacteria. This 
may be related to the more rapid bactericidal activity in 
follicular phase uteri. 





PART II 
Immunologic reactions have been suggested as one 


possible cause of infertility in animals and various dis- 
turbances in reproductive function have been experi- 
mentally produced by such means. In the present 
experiment, an attempt was made to immunize rabbits 
against rabbit embryo material as a means of producing 
embryonic death in subsequent pregnancies. Rabbits were 
injected parenterally with rabbit embryo brei in adjuvants 
twice at a 4 week interval. A subsequent breeding trial 
failed to reveal a significant difference in percentage 
embryonic survival between the treated group and a cor- 
responding control group. About half of the treated 
rabbits developed serum antibodies to the embryo ma- 
terial, as detected by the hemagglutination of tannic acid 
treated, antigen coated cells. 

Microfilm $2.00; Xerox $4.00. 74 pages. 
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COLOSTRUM-ACQUIRED IMMUNITY AND ACTIVE 
ANTIBODY PRODUCTION IN BABY PIGS 


(L. C. Card No. Mic 59-5048) 


Herbert Brown, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Damon V, Catron 


Two experiments were conducted to study the colos- 
trum-acquired antibodies in baby pigs. Using Serratia 
marcescens bacterin to hyperimmunize sows, it was found 
that antibodies to Ser. marcescens were maintained in the 
serum of offspring for at least 6 weeks after birth. The 
average serum antibody titers determined by hemag- 
glutination were 1:930, 1:330, 1:100, 1:35, 1:10, 1:5 and 1:2 
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for 1 day, 1, 2, 3, 4, 5 and 6 weeks of age, respectively. 
The antibody half-life was calculated to be 4.9 days. 
There was no difference in serum antibody titers between 
pigs weaned at 2 weeks of age and those allowed to remain 
on the sow. In another experiment sows were immunized 
with a mixed bacterin of Escherichia coli and Candida 
albicans. Their pigs were injected with the mixed bacterin 
beginning at 1 week of age and/or zymosan at 2 and 3 
weeks of age. No differences in serum antibody titers 
were observed until the pigs were 4 weeks old at which 
time the groups actively immunized showed higher serum 
antibody titers. No differences were observed due to the 
injection of zymosan. 

Four experiments were conducted to study active 
antibody production in baby pigs. Individually-fed pigs 
injected with Ser. marcescens at 3 and 4 weeks of age 
produced serum antibodies up to a 1:200 dilution at 5 
weeks of age. The addition of bacitracin, 10 mg./Ib. 
ration, and neomycin, 5 mg./lb. ration, or zymosan, 5 
mg./kg. of body weight, injected intraperitoneally at 3 
weeks of age was reflected in a 56 percent increase in 
serum antibody titers. Baby pigs weaned and injected 
with Ser. marcescens bacterin at 2 weeks of age produced 
serum antibodies by 18 days of age although at very low 
levels. No difference in serum antibody response was 
obtained when baby pigs weaned and “on sows” were 
injected with bacterin at 2 and 3 weeks of age. 

Two hundred and fourteen pigs were used in five 
experiments to observe growth and feed efficiency of pigs 
injected with zymosan. Growth was improved by 16 per- 
cent and feed efficiency improved by 6.75 percent due to 
intraperitoneal injections of zymosan. Three levels of 
zymosan have been tested: 2.5, 5.0, 10.0 mg. per kg. of 
body weight. Five mg. of zymosan per kg. of body weight 
was the optimum level for improving growth and feed 
efficiency. Growth and feed efficiency in pigs under 3 











weeks of age in semi-isolation are not affected by zymosan. 


Five mg. of zymosan per kg. of body weight injected 24 
hours prior to challenge with E. coli RB4 protected 3- 
week-old pigs. Ten mg. of zymosan per kg. of body weight 
24 hours prior to challenge delayed death from E. coli 
RB4. Microfilm $2.00; Xerox $6.00. 124 pages. 


GENETIC AND ENVIRONMENTAL FACTORS 
INFLUENCING GAIN AND FATNESS IN SWINE 


(L. C. Card No. Mic 59-5050) 


David Frame Cox, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Jay L. Lush 


The nature and extent of the genetic and environmental 
influences controlling the variation in daily gain and live 
probe on swine tested under the management of a central 
station were studied using data from five seasons of 
testing by the Iowa Swine Testing Association. The infor- 
mation was from 1266 boars and 467 barrows representing 
nine breeds. 

The average change in the two traits from one testing 
season to another was -0.07 pounds of gain and -0.14 
inches of backfat. Considerable breed and season varia- 





tion was evident and a differential time trend among the 
breeds was indicated. 

The variation within breeds and seasons was studied 
largely by investigating the genetic and environmental 
factors influencing the paternal sib correlations. The 
average relationship among the dams of individuals com- 
posing the paternal sib groups was found to be equivalent 
to slightiy more than the relationship between half sisters. 
This information was used in computing intra-breed and 
season heritability. The estimate of heritability of live 
probe was reduced from 1.00 to 0.49 when the average 
farm influences were included in the model and removed 
from the paternal sib component of variance. The farm 
differences in probe were probably partly genetic. The 
estimate of intra-breed and season heritability of gain did 
not appear to be influenced by average farm effects but 
was reduced from 0.58 to 0.07 when the influences of farm 
environments peculiar to a given season were first re- 
moved from the paternal sib correlation. The genetic 
covariance between gain and probe was positive and 
apparently little influenced by removal of pre-test environ- 
mental influences from the paternal sib component of 
covariance. The genetic correlation between gain and 
probe within farms was 0.59 and the phenotypic correla- 
tion was 0.28. 

Individual comparisons based on the relationship 
existing in each pen were studied to determine the genetic 
covariance between individuals free of farm and other 
pre-test influences. The variance components obtained 
in this manner for gain were in substantial agreement 
with other estimates in this study while those concerning 
probe included negative estimates of environmental vari- 
ance. Further estimation of components of epistatic 
variance was theoretically possible but highly impractical 
with the data available. Solutions were hampered by the 
restricted range of relationship represented within the 
related groups. The genetic covariance between gain and 
probe was studied in a similar manner and gave values 
essentially in agreement with previous estimates in this 
study when maternal influences were included. 

Microfilm $2.00; Xerox $4.00. 73 pages. 


GROWTH AND EGG PRODUCTION OF PUREBRED, 
CROSSBRED AND INCROSSBRED POULTRY 


(L. C. Card No. Mic 59-5426) 


John Francis Grimes, Ph.D. 
The Ohio State University, 1954 


Materials and Methods 


The investigation was designed to evaluate the relative 
performance of purebred, crossbred, and incrossbred 
chickens which were brooded, ranged, and housed inter- 
mingled. The major objectives were to compare the 
uniformity of growth and of egg production in chickens 
developed by different breeding methods and to secure 
information on the performance of stocks whose inbreed- 
ing varied from none to relative high. Rather than try to 
determine what might be done in the future, the writer 
evaluated the most superior strains and crosses as a 
measure of what has already been accomplished. 
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Over a six year period, 48 strains of purebreds, 44 
kinds of crossbreds, and 33 groups of incrossbreds have 
been tested. For the most part, different pure strains, 
crosses, and incrossbred line numbers were used each 
year; however, 7 kinds were repeated during the last 3 
years to provide a measure of the year to year environ- 
mental variation. The stocks were purchased either as 
eggs or chicks directly from the breeder. The stocks 
were chosen on the basis of high egg production records 
in either Egg Laying Contests or Record of Performance 
summaries. In selecting the pure strains, an effort was 
made to obtain strains as nearly representative of the 
breed as possible. The crossbreds were selected on the 
performance of the parental strains used in the cross. 
The incrossbreds were purchased from 5 different hybrid 
chick breeders. In purchasing the stock, it was requested 
that the chicks or eggs be from flock rather than special 
pedigree matings. In this manner, we hoped to obtain a 
fair cross-section of a breeder’s commercial stock. 

In 1947-48, two separate tests were made, one abroiler 
study and the second a comparative test between pure- 
breds, crossbreds, and incrossbreds. Five different kinds 
of broiler-bred stock were secured in the form of hatch- 
ing eggs during the first week of August. Two hundred 
and fifty chicks of each kind were brooded separately in 
every second pen of a 10 pen brooder house, while each of 
the 5 remaining pens contained about 50 straight run 
chicks of each kind. This procedure was used as a pre- 
liminary test of growth performance in competition with 
(a) same kind and (b) other kinds of chicks. Body weights 
were obtained for all chicks at 12 weeks of age. The t 
test was used to test for differences between strains in 
the straight and mixed pens.’ The data from the mixed 
pens were also analyzed by a modified Analysis of Vari- 
ance technique given by Anderson and Bancroft.” This 
method is an approximate analysis for disproportionate 
data. 

Six pure strains, a three-way crossbred, and a four- 
way incrossbred were the stocks used in the comparative 
study of 1947-48. Approximately 160 sexed pullets and 
80 cockerels of each kind were started on January 24. All 
8 kinds were brooded in one long brooder house, one kind 
to each pen. Body weight measurements were obtained on 
all chicks at 6 and 12 weeks of age. 

The purebred strains, incrosses, and incrossbreds 
used in 1948-49 were obtained from the breeders in the 
form of hatching eggs; the Barred and Black crossbreds 
were obtained in the same way. Dominant White cross- 
breds were produced from stock at The Ohio State Uni- 
versity by rotating males in 3 pens to produce crossbreds 
from the same male parents. Females from two strains 
of New Hampshires (A and B) and one strain of Rhode 
Island Reds were used in these crosses. Stock from the 
male line were grown intermingled with the crossbreds. 
Raised with these birds were a smaller number of chicks 
from 2 additional matings involving Dominant White males 
and Cornish and Barred Plymouth Rock females. The 
purpose of these matings was to test the combining ability 
of the Dominant White Plymouth Rock males with 3 differ- 
ent kinds of “Red” chickens, Cornish and Barred Plymouth 
Rocks. Body weights were obtained for all male and 
female birds at 6 and 12 weeks of age. To determine 
whether the differences between strains were significant, 
one-way analyses of variance were computed for the data. 
The data for the males and females were analyzed sepa- 





rately. Least significant differences were calculated from 
the within strain mean squares.’ 

Two strains of White Plymouth Rocks (A and B), two 
strains of New Hampshires (C and D), and reciprocal 
crosses between the strains and breeds were utilized in 
1949-50. 

The design of the project during the last 3 years (1950 
through 1953) was essentially the same. One hundred 
pullet chicks each of 26 to 28 kinds were brooded inter- 
mingled. The starting date each year was about February 
1. All chicks were weighed at 9 and 12 weeks of age. The 
method of analysis was similar to that used in the pre- 
ceding year. Approximately 75 pullets of each strain were 
randomly selected at about 10 weeks of age and placed on 
range. Fifty pullets of each strain were randomly selected 
during June and housed intermingled in the laying pens. 
Dead birds were replaced until the start of the laying test 
on July 1. The laying test extended from this date (pullets 
about 150 days old) until the second week of June or until 
the birds were 500 days old. Survivors’ and hen-housed 
production records are presented in the dissertation. 

The survivors’ production records of each year were 
subjected to analyses of variance on the data within each 
mating type, between all strains regardless of mating 
type, and between mating types. The data were analyzed 
in this manner because of the disproportionate subclass 
numbers. Similar analyses were performed on the hen- 
housed production data of 1950-51. Because of the close 
agreement between the hen-housed and survivors’ analyses 
in 1950-51, the hen-housed production data were not 
analyzed for succeeding years. Possibly mortality as it 
was experienced in these tests was a major factor in 
differentiating the strains with respect to egg production. 
With mortality averaging about 30 per cent, it is very 
likely that morbidity was the major variable measured. 

A sample of eggs was obtained from each strain three 
times a year for albumen quality studies. In 1949-50, the 
samples were secured in July, December, and March. 

The July sample consisted of 20 eggs, while the December 
and March samples were of 30 eggs each. From 1950 to 
1953, samples of 30 eggs were collected from each strain 
during September, December, and March. The eggs were 
broken out at the end of the sampling period and compared 
with the Van Wagenen-Wilgus photographic standards.°* 
The eggs used in any one sampling period were scored by 
the same individual, and the breaking operation was com- 
pleted in one day. Two types of analyses were performed 
on the albumen quality scores. The chi-square technique 
was applied to the data of each sampling period by choos- 
ing an albumen score such that in each sampling period 
approximately 50 per cent of the eggs were better and 50 
per cent were poorer than the chosen score. The expected 
frequencies were based on the assumption that there is no 
real difference in albumen quality scores between the 
strains. The data for the 3 mating types were analyzed 
in a similar manner except that 3 or 4 divisions were 
made instead of 2. 

The second type of analysis which was applied to the 
albumen quality data was a technique proposed by Lush, 
Lamoreux, and Hazel for handling binomially distributed 
variables in the analysis of variance form.* In the case 
of albumen quality scores an analogous situation, although 
admittedly less rigorously defined, can be proposed. The 
eggs were divided into two groups, those possessing “good” 
albumen quality and those possessing “poor” quality. The 
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scoring system provides that the two divisions are 
mutually exclusive. The arbitrary division was made so 
that 20 per cent or more of the eggs would be classified 
as “poor.” This division point was not necessarily con- 
stant from one sampling period to the next or from year 
to year. The four pure strains, the 4 strain crosses, and 
4 of the crossbreds were included in the analysis of the 
1949-50 data. Eighteen strains consisting of 6 strains of 
purebreds, 6 groups of crossbreds, and 6 kinds of incross- 
breds were used in the 1950-51, 1951-52, and 1952-53 
analyses. Whenever there were more than 6 strains 
within a mating type, the 6 strains to be used were ran- 
domly selected by utilizing a table of random numbers. 


Results 


The preliminary test of the feasibility of intermingled 
brooding reveals that the crossbred broiler stocks are 
heavier at 12 weeks of age in the mixed pens than their 
contemporaries brooded in the straight pens. The opposite 
is true for the purebred stock. An analysis of the mean 
12 week weights of the stocks in the mixed pens by strain 
and by pen reveals that there is a significant pen effect on 
growth rate. This demonstrates the need of providing as 
near uniform environmental conditions as possible. The 
variation in body weight of the males which were brooded 
in the mixed pens was markedly less, on the average, than 
that of the males in the straight pens. The females 
exhibited approximately the same variation in weight in 
the straight and mixed pens. While the question of inter- 
mingled brooding is not decided by this limited test, the 
results indicate the need for more extensive studies on 
this problem. 

In 1948-49, the Dominant White Plymouth Rock x New 
Hampshire (B) crossbred males were significantly heavier 
at 12 weeks of age than the other crossbred males. The 
Dominant White Plymouth Rock males showed good general 
combining ability with the other two groups of “Red” 
chickens. At 12 weeks of age, all of the Dominant White 
crossbreds were significantly heavier than the pure Domi- 
nant Whites. The crossbred strains are slightly more 
variable than the “Heavy” pure strains. 

The “Heavy Type” crossbreds in 1950-51, 1951-52, 
and 1952-53 weighed more, on the average, at 9 and 12 
weeks of age than the “Heavy” purebred strains. Like- 
wise, the crossbreds, in general, exhibited less variability 
in weight at all age levels than the purebred strains. The 
fact that the “Heavy Type” crossbreds weighed more and 
at the same time were less variable in weight is quite 
surprising. The “Heavy Type” incrossbreds of 1948-49 
and 1950-51 were heavier and less variable than the 
“Heavy” purebred strains at 9 and 12 weeks of age. These 
and similar observations on individual strains suggested 
a closer examination of the relationship between mean 
weight and variance. Within a given age level (9 or 12 
weeks) the variance increases only slightly as body weight 
becomes larger. The regressions of variance on mean 9 
and 12 week weights for all strains included in the study 
from 1950 through 1953 are 0.0066 and 0.0285, the latter 
being a significant association. Considering only the 23 
strains of “Heavy” purebreds used in the project, the 
regressions of variance on mean 9 and 12 week weights 
are -0.0034 and -0.0133. Although neither of these re- 
gressions is significant; they indicate that there may 
actually be a decrease in the variance as body weight 





becomes larger. Data from an entirely different source 
indicate a high degree of relationship between variance 
and mean weight. 

While the project was not designed to provide critical 
proof of the occurrence of heterosis, the results indicate 
that there is considerable hybrid vigor for growth or body 
weight at 6, 9 and 12 weeks of age. Crosses of egg pro- 
duction strains were heavier, on the average, than the 
purebred strains which were selected primarily for egg 
production. 

Egg production varied considerably from year to year. 
The average egg production (based on survivors’ data 
converted to 7 day equivalents) in 1950-51, 1951-52, and 
1952-53 is 168.6, 162.0, and 183.3 eggs, respectively. 
Corresponding figures on a hen-housed basis are 129.0, 
129.0, and 136.4 eggs, respectively. The 7 strains which 
were repeated during the last 3 years averaged to lay 
184.0, 171.8, and 195.4 eggs, respectively, in 1950-51, 
1951-52, and 1952-53. The differences in egg production 
for these 7 strains between years are highly significant. 

The incrossbred strains averaged to lay more eggs 
than either the crossbred or purebred strains. The three 
year average superiority of the incrossbreds over the 
purebreds and crossbreds amounts to 41.4 and 13.7 eggs, 
respectively (survivors’. data converted to 7 day equiva- 
lents). Corresponding figures based on hen-housed 
averages are 29.0 and 6.9 eggs, respectively. The dif- 
ferences between the purebred and incrossbred mating 
types are significant in each year. The crossbreds 
averaged significantly fewer eggs than the incrossbreds 
in 1951-52 and 1952-53. 

There is evidence of hybrid vigor for egg production 
but not for laying house mortality. The purebred strains 
exhibited lower average mortality in two of the three years 
than either the crossbred or incrossbred strains. Mor- 
bidity may have been the major factor in differentiating 
the strains for reproductive fitness. Hen-housed produc- 
tion data provide a more critical evaluation for individual 
strains or mating types than survivors’ production data. 
However, the three mating types are ranked the same 
whether the rating is made on a hen-housed or survivors’ 
basis. Individual strains may be ranked differently, 
depending upon the amount of mortality. 

The results of the albumen quality studies indicate that 
there is apparently no hybrid vigor for albumen quality as 
measured by the Van Wagenen-Wilgus score. The incross- 
breds almost without exception produce eggs of poorer 
quality than purebreds. The crossbreds, in general, lay 
eggs of slightly lower quality than the purebreds but 
superior, on the average, to the incrossbreds. 

Albumen quality varies more among the crossbred 
strains than among the incrossbred strains. The cross- 
breds are slightly less variable with respect to albumen 
quality than the purebred strains. The incrossbreds 
produce eggs that are more uniform in quality than either 
the purebred or crossbred groups. The variation between 
mating types within a sampling period is greater than can 
be explained on the basis of random fluctuations. Like- 
wise, the variation between strains within a sampling 
period is very high, being significant in every case. 

Albumen quality declined from September to March. 
The decrease in quality was most pronounced for the 
1950-51 data. The average scores for the September, 
December, and March sampling periods of this year were 
1.64, 1.67 and 2.25, respectively. Significant strain x 
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sampling period interactions occurred in the data of 1951- 
52 and 1952-53. They imply that the strains do not main- 
tain albumen quality in a like manner from one sampling 

period to the next. In 1951-52, the mating type x sampling 
period interaction was significantly greater than the error 
mean square. Microfilm $2.65; Xerox $9.20. 202 pages. 
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RUMINANT DIGESTION STUDY TECHNIQUES 
I, COTTON LOOPS AS A MEASURE 
OF CELLULOSE DIGESTION. 
II. PRESERVATION OF FECES TO PREVENT 
NITROGEN AND DRY MATTER LOSSES. 


(L. C. Card No. Mic 59-6131) 


Emmit Howard Haynes, Ph.D. 
Cornell University, 1959 


Advancements in the field of ruminant nutrition have 
led to the need for improved techniques in order to more 
adequately evaluate some of the processes of digestion 
and metabolism. The great importance attached to the 
actual rate of cellulose breakdown in the ruminant stomach 
has resulted in the developing of many new techniques for 
studying these functions. However, methods and tech- 
niques for measuring the rate of cellulose breakdown are 
still inadequate. There is also a paucity of experimental 
evidence relative to the optimum methods of processing 
feces in digestion studies to prevent nitrogen and dry 
matter losses. 

Experiments were conducted using fistulated steers to 
evaluate the accuracy of the technique of measuring 
cellulose breakdown in the rumen by suspending cotton 
threads. Concurrently, use was made of the technique to 
study the effect of ration composition and length of pre- 
liminary feeding periods on cellulose digestibility. Re- 
sults of this study indicated that the technique was 
sufficiently precise to measure the rate of breakdown of 
pure cellulose. Varying the ratios of hay:grain in the 
ration had no apparent effect upon the rate of breakdown 
of the cotton threads. No increase in the rate of break- 
down was obtained with advancing time. The shortest 
preliminary feeding periods gave the greatest rate of 
breakdown. It was observed that extreme day-to-day 
fluctuations in the rates of breakdown appeared to be 
biologically normal. 

Additional studies were conducted to determine the 
relative losses of dry matter and nitrogen in feces pre- 





served under various conditions. Seven methods of pres- 
ervation and storage were compared. Drying of freshly 
voided feces resulted in a dry matter loss of 7.5 percent 
and a protein loss (N x 6.25) of 3.6 percent. Less dry 
matter was’ lost when the feces were analyzed in the wet 
state, even after storage. Nitrogen was lost from all 
methods employed when compared to the values obtained 
for the fresh sample. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


THE USE OF FORAGE AND FECAL PROTEIN 
AS INDICATORS OF FORAGE DIGESTIBILITY 


(L. C. Card No. Mic 59-6162) 


John Albert Holter, Ph.D. 
Cornell University, 1959 


The following relationships were studied for forages 
representing a wide range of plant species, growth stages, 
preservation treatments and sources of data: the forage 
concentration of crude protein to (a) percentage protein 
digestibility and (b) forage concentration of digestible 
protein; and the fecal concentration of protein (nitrogen x 
6.25) to (a) forage concentration of crude protein, (b) for- 
age concentration of indigestible protein and (c) forage 
dry or organic matter digestibility. 

Two sources of data were used: (a) data from 79 con- 
ventional digestion trials conducted at Cornell University 
(hereafter called “Cornell data”) which were expressed 
on a dry matter basis, and (b) data recorded in the Mor- 
rison tables’ for 253 forages (hereafter called “Morrison 
data”) which were expressed on an organic matter basis. 
Data for green forages, silages, and for hays fed to cattle 
and sheep were examined separately. 

The apparent digestibility of protein (Y) was found to 
be highly correlated with the concentration of crude pro- 
tein (X) in forages. This curvilinear relationship was 
best expressed in the form, Y= a + bX + c logX. The 
data suggested that the digestibility of protein per unit of 
protein intake is slightly higher for green forages than 
for hays. Sheep appear to digest the protein of low-protein 
forages more efficiently than do cattle. 

Highly significant correlations (ranging from .975 to 
.997) between the concentrations of crude (X) and digest- 
ible (Y) protein were obtained for the classes of forages 
studied. Linear equations of the form of Y= a + bX were 
found to have good prediction value. The equations derived 
from the different classes of forages included in the~ — 
Cornell and Morrison data were not considered to predict 
biologically significant differences in digestible protein 
values and the common regression equations for data 
included in these two sources gave standard errors of 
estimate of 0.46 and 0.83%, respectively. 

Forage digestibility coefficients were made by an 
adaptation of the general feed-to-feces ratio formula: 


Forage dig.(%) = 


est. indigestible protein in forage (h) ) 
protein in feces (%) , 





100 - (100 


When the percentage of indigestible protein in the forage 
was estimated using the equations relating forage 
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concentrations of crude and digestible protein, forage 
digestion coefficients were obtained which had a standard 
error of estimate of about 3.3 and 6.0 percentage units for 
the Cornell and Morrison data, respectively. Predictions 
of the forage concentration of indigestible protein were 
also made from the fecal concentrations of protein and 
gave about the same accuracy in estimating the digesti- 
bility of consumed forage. 

The most accurate predictions of forage digestibility 
were obtained by using the protein concentration of the 
voided feces (X) to predict directly the digestibility of the 
consumed forage dry or organic matter (Y). Linear equa- 
tions relating these two values gave forage digestion 
coefficients which deviated from the coefficients obtained 
conventionally by an average of 3 and 4 percentage units 
for the Cornell and Morrison data. Separate equations for 
fresh and dry forages and for silages appear to be neces- 
sary to obtain this degree of prediction accuracy. Esti- 
mates of the dry matter digestibility of the pasture con- 
sumed by 69 grazing steers (made with the regression 
equation, Y = 2.16X + 36.0) compared well with those 
made from the fecal concentrations of plant chromogens. 

It was concluded that interrelationships among the 
components of forages which affect their digestibility and 
the excretion of metabolic nitrogen are related to the 
extent that (a) good predictions of protein digestibility 
from the forage concentration of crude protein are possible 
and (b), because of the simplicity of chemical determina- 
tions involved, protein can be used effectively under many 
practical grazing and group-feeding regimes as a fecal 
indicator of forage digestibility. 

Microfilm $2.00; Xerox $5.20. 103 pages. 
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IN O TESTING OF CHEMICALS FOR 


CONTROL OF CATTLE GRUBS 
(L. C. Card No. Mic 59-5080) 


Paul Harold Kohler, Ph.D. 
University of Minnesota, 1959 


Cattle of all ages from areas of South Dakota with a 
history of heavy infestations of both species of cattle 
grubs, Hypoderma bovis (L). and Hypoderma lineatum 
(DeVill.), were used as test animals. A total of 14 chemi- 
cals were tested in vivo using 11 different modes of treat- 
ments. 5 i tl 

Ronnel was found to be a highly effective grubicide 
when administered by any of several different methods. 
Reductions of grub encystments of 99.6 to 100 per cent 
were shown in 50 calves treated by drench (110 mg./kg.), 
“bolus” (115 mg./kg.), in feed mixtures (3 g./day for 77 
days or 6 g./day for 7 days) and in a salt-bonemeal 
mixture (3 to 1) containing 48 grams of ronnel per pound. 
Grub treatments did not affect weight gains significantly. 
Cholinesterase (R.B.C.) activity was depressed at the 
highly effective dosages but no symptoms of toxicity were 
noted. 

Co-Ral showed 83.5 to 87.3 per cent reductions in grub 
encystments in 47 calves when treated with a 0.75 per cent 











backwash or a 0.50 per cent high pressure spray. Back- 
rubber applications failed to reduce horn flies or grub 
encystments in cows and calves below the DDT-treated 
controls. The cattle made limited use of the backrubber 
units. No symptoms of toxicity were noted in any of the 
treatments. Weight gains were not significantly affected. 

Dimethoate (15 mg./kg.) administered to 12 calves as 
a bolus or intramuscular injection showed apparent grub 
reductions of 93.9 per cent. Transient toxicity symptoms 
were noted in all calves for a period of 24 to 48 hours. 
Weight gains were depressed for about 60 days, but not 
significantly over the 111-day test period. Cholinesterase 
activity was depressed following treatments. 

Dowco 109 administered as a 0.75 per cent high pres- 
sure spray to 8 calves showed a 100 per cent apparent 
grub reduction. Weight gains were not significantly 
affected. Cholinesterase activity was not depressed 
following treatment. Symptoms of toxicity were not 
apparent. 

Nicarbazin administered to small lots of calves showed 
apparent grub reductions of 37.3 to 86.0 per cent. The 
highest grub reduction was achieved with a single oral 
dose at 250 mg./kg. body weight. At this level severe 
toxicity symptoms were observed and the volume of the 
chemical was considered too high for practical usage. 

Phenothiazine and Hypolin were found to be ineffective 
in reducing grub encystments when administered to 80 
calves in a drench at a dosage of 13 ounces per month for 
four consecutive months. Phenothiazine fed on a free- 
choice basis in a salt mixture ( 9 to 1) showed a decrease 
in grub encystments. However, these calves averaged 
11.8 grubs per animal and 92 per cent were infested. 

Other chemicals that showed in vitro activity against 
grubs were used at similar concentrations for in vivo 
testing. These chemicals failed to reduce grub encyst- 
ments. Microfilm $2.00; Xerox $4.60. 86 pages. 


PHYSIOLOGICAL STUDIES ON BLOAT 
(L. C. Card No. Mic 58-3376) 


Clarence Leonard Moore, Ph.D. 
South Dakota State College, 1959 


Supervisor: Professor Arthur E, Dracy 


Three separate experiments were conducted on the 
South Dakota State College experimental farm. The study 
on alfalfa extracts was carried out during the summer of 
1957. The carotid arterial blood pressure technique was 
developed during the winter of 1958, and the recordings 
were made in the summer of 1958. Methemoglobin and 
total hemoglobin determinations were conducted during 
the summer of 1958. 


Production of Bloat with Alfalfa Extracts 


Alfalfa juice was concentrated to different levels of 
solids and administered to lambs in order to study the 
role of saponin or some toxic constituent as a possible 
cause of bloat. Forty drenchings on thirteen lambs with 
20, 15, 10 and 5 percent solids concentration of alfalfa 
caused death in seven lambs. Only one case of severe 
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bloat, three moderate cases and 17 cases of slight bloat 
occurred. 

Alfalfa juice concentrate containing 20 and 15 percent 
solids was much more toxic than that containing 10 and 5 
percent solids. For example, six of the animals died from 
the drenchings with 20 and 15 percent solids while only one 
died from the 10 and 5 percent solids. These animals, 
several hours after the administration of the extract, 
showed distressed symptoms of an irregular and labored 
respiratory pattern. They were restless and unsteady, 
and the rumen contents were mostly frothy with some free 
gas. 

Apparently, alfalfa concentrate has more toxic effects 
which lead to death than an over-accumulation of gas. The 
exact role of saponin or other toxic constituents as to its 
cause of death was not determined, but it does interfere 
with respiration and possibly the eructating mechanism. 


The Carotid Arterial Blood Pressure Changes 
in Bloated Cattle 


A surgical method for measuring blood pressure was 
developed whereby the carotid artery is exteriorized and 
sutured into a flap of skin. Pressure was then recorded 
by a sphygmomanometer. 

Systolic pressure, heart rate and respiratory rate were 
obtained from three calves. Diastolic pressure could not 
be determined whenever the animal had labored breathing. 
Among 25 cases of bloat, 14 were slight, 8 moderate and 
3 severe. Two severely bloated animals died while a third 
was saved by rumenotomy. Systolic pressure increased 
markedly when the animal was severely bloated. 

The average blood pressure, before pasturing, was 
175 mm. Hg.; after pasturing: (no bloat) 179 mm. Hg.; 
(slight bloat) 185 mm. Hg.; (moderate bloat) 196 mm. Hg.; 
(severe bloat) 242 mm. Hg. The heart rate also had its 
greatest increase when the animals were severely bloated. 
The average heart rate per minute, before pasturing, was 
90; after pasturing: (no bloat) 110; (slight bloat) 105; 
(moderate bloat) 101; (severe bloat) 142. There was little 
change in respiratory rate from after pasturing and 
between the different stages of bloat, but during severe 
bloat respiration was extremely labored. The respiratory 
rate before pasturing was considerably lower than the 
other recordings, probably because it was cooler at that 
time and the animals were quieter. The average respira- 
tory rate was 38 per minute before pasturing; after 
pasturing: (no bloat) 72; (slight bloat) 70; (moderate 
bloat) 69; and (severe bloat) 67. 








Methemoglobin and Total Hemoglobin Values 
in Bloated Cattle 


Fifty-three cases of bloat were produced in eighteen 
cows during the summer of 1958 on irrigated alfalfa 
pastures. Twenty-six of these cases were slight bloat; 
19 moderate bloat; and 8 severe bloat. Four of the 
severely bloated animals died and the other four had to 
be treated by trocar-cannula or rumenotomy. 

Average methemoglobin values, in grams per 100 ml. 
of blood, were: (normal animals) .539; (slight bloat) 
.626; (moderate bloat) .457; (severe bloat) .425. There 
is no great difference between normal and bloated animals 
in respect to these methemoglobin values. 

Average total hemoglobin values in grams per 100 ml. 
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of blood are as follows: (normal) 10.68; (slight bloat) 
10.20; (moderate bloat) 10.51; (severe bloat) 10.67. 
Again, there was little difference between normal and 
bloated animals. Consequently, from these data, there is 
evidence that the bloat syndrome has very little, if any, 
effect upon the formation of methemoglobin. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


THE EFFECT OF CONDITION ON 
MAINTENANCE REQUIREMENTS AND 
A RELATED STUDY OF FACTORS 
AFFECTING CREATININE EXCRETION 


(L. C. Card No. Mic 59-6037) 


Herbert Joseph Rebhan, Ph.D. 
University of Minnesota, 1959 


Maintenance requirements of animals are wvased only 
on weight. This work was instituied to study the effects 
of condition (degree of fatness) on maintenance require- 
ments. Daily creatinine excretion has been reported to 
be quite constant and related to body protein. If daily 
creatinine excretion is quite constant and related to body 
protein, then fat animals would have lower creatinine 
coefficients (milligrams creatinine per kilogram body 
weight) than thin animals and creatinine excretion might 
be used as a means of quantitating condition. 

Monozygous bovine males and male rats from an 
inbred strain were used in this work. Urine was collected 
periodically in order to determine creatinine output and 
the feed requirements for maintenance were determined 
when animals were at various weights and conditions. A 
statistical study was made with rats to study creatinine 
excretion and its relation to body weight, adjusted weight 
(live weight minus ingesta), body water, body protein, 
body fat, age, BMR, and exercise. 

When monozygous bulls were maintained at different 
weights and states of condition, the amount of TDN re- 
quired to maintain a unit of body weight definitely in- 
creased as body weight and condition increased. 

Mature monozygous bulls were maintained at different 
weights and later were brought to their common inter- 
mediate weight. The fat bull (changed from 1200 to 1500 
pounds) required 32% more TDN for maintenance over a 
59 week period than his thin mate (changed from 1800 to 
1500 pounds). No explanation could be given why the 
maintenance requirement of the fat bull decreased until 
he received the same TDN as his mate after 55 weeks. 

Results with monozygous bulls indicates that the effect 
of high condition on heart rate was equal in effect to that 
of moderate condition with thyroprotein superimposed on 
equal feed intake. Thyroprotein feeding had the effect of 
slowing gains, making gains less efficiently, and/or caus- 
ing very high maintenance requirements. 

With rats the correlation coefficient between weight 
maintained and feed consumed was 0.98. However the 
“real” maintenance requirement per unit weight was 
considerably higher for the larger, fatter rats (about 400 
grams) since the lighter, thinner rats (about 120 grams) 
used 50.6 times as much energy for exercise as 
the larger fatter rats, i.e. based on the assumption that 
the product of the weight of the rat and the distance 
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traveled is approximately equal to energy expended in 
activity. 

When the maintenance requirements are compared 
between the rats and the bulls, the maintenance require- 
ments show a closer relationship to “metabolic size” than 
to body weight. When animals of a species have weight 
and condition confounded then the maintenance require- 
ments were not related to “metabolic size”. 

In the high-condition bulls the creatinine coefficient 
increased as condition increased while in rats the 
creatinine coefficient did not change with weight and 
condition changes, probably due to the low range of body 
fat in the rats studied. A higher creatinine coefficient in 
the fat bulls appeared to be related in some unknown man- 
ner to the high metabolic activity of such animals (high 
heart rates). 

Creatinine excretion and live weight were highly re- 
lated in rats. Significant contribution to the variance in 
creatinine excretion was made by considering the protein, 
fat, and water content of the rat’s carcass, whereas age, 
activity, and BMR contributed insignificantly. 

Creatinine excretion did not prove useful in a predic- 
tion equation for body protein, i.e. as a means of quantitat- 
ing condition in live animals. 

Microfilm $2.00; Xerox $5.60. 111 pages. 


NUTRITIONAL AND ENVIRONMENTAL 
INFLUENCES ON SWINE PARAKERATOSIS 


(L. C. Card No. Mic 59-5829) 


Irvin Darrow Smith, Ph.D. 
The University of Wisconsin, 1959 


Supervisors: Professor R. H. Grummer and 
Assistant Professor W. G. Hoekstra 


Extensive studies have demonstrated the beneficial 
effects of supplemental zinc as a preventive and curative 
agent for parakeratosis, a growth-depressing skin disease 
of swine, and have pointed to interesting dietary inter- 
relationships involving zinc and other nutrients. 

The experiments in this study were conducted with pigs 
from 2 to 8 months of age. The basal diet was composed 
of corn and soybean oil meal (SBOM), supplemented with 
alfalfa meal, dried brewers’ yeast, and minerals. By 
analyses it contained 1.3% calcium, 0.65% phosphorus, 
and 33 ppm zinc and had a calculated protein level of 14%. 

Increasing the protein content of the basal diet, from 
14% to 20%, by increasing the amount of SBOM resulted 
in depressed live weight gains and feed efficiency and 
aggravation of the parakeratotic skin lesions. In one 
experiment conducted after a thorough cleaning of the 
Swine Barn a very low incidence of parakeratosis was 
observed, and there was no adverse affect on weight gains 
or skin condition due to elevated SBOM protein levels. 
Ash from SBOM, added to the ration at a rate equivalent 
to the amount of SBOM needed to raise the protein content 
of the ration from 14% to 20%, gave partial protection 
against parakeratosis. The addition of a purified soybean 
protein appeared to aggravate the disease. 

When trace-mineralized salt (contained Fe, Mn, Co, 
Cu, and I) was substituted for the natural salt in the basal 





ration it appeared to antagonize parakeratosis. Increas- 
ing the phosphorus level from 0.65% to 1.07% gave com- 
plete protection against parakeratosis, but did not improve 
weight gains. 

Indications were obtained that copper is completely 
ineffective as a therapeutic agent for swine parakeratosis. 
When cadmium was added to the diet in place of zinc, it 
appeared neither to have an antagonistic or an ameliora- 
tive influence on swine parakeratosis. Removing the zinc 
from the rations of pigs when they reached 165 pounds in 
weight did not reduce their growth rate but resulted in the 
appearance of slight cases of parakeratosis. 

Treating the basal diet by autoclaving it at 230° F. for 
1 hour proved an effective way to improve live weight 
gains and feed efficiency while decreasing the severity of 
parakeratosis. Ina single trial it also proved effective 
in curing pigs with parakeratosis. Feeding the autoclaved 
basal ration resulted in an increased zinc retention and a 
lowered amount of zinc excreted per gramof dry matter 
of feces. Analyses of water extracts of the feed made at 
several pH levels revealed no difference in zinc or phos- 
phorus solubility in the autoclaved or unautoclaved feed. 
The level of phytin phosphorus was found not to change 
upon autoclaving. 

Chemical and electrophoretic studies on the serum 
proteins of normal and parakeratotic pigs showed that 
there was no change in the level of total serum protein, 
that there was a definite shift in the albumin:globulin 
ratio, and that this was brought about mainly by a decrease 
in albumin with a concomitant increase in gamma-globulin. 
The levels of alpha- and beta-globulins showed only minor 
variations between the normal and parakeratotic pigs. 
Alterations in the levels of albumin and gamma-globulin 
were not considered to be related to a zinc deficiency, 
per se, but instead to reflect the pigs response to an 
increased susceptibility to invasion by infectious agents. 

Data from the zinc supplemented and the basal un- 
treated pigs of five consecutive experiments designed to 
study parakeratosis and conducted over three years were 
interpreted to indicate that level of infection might be 
correlated with the severity of parakeratosis. 

Observations on the incidence of stomach ulcers in 
swine involved in certain of the parakeratosis investiga- 
tions were also reported. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


CONTINUOUS CULTURE AS A METHOD FOR 
STUDYING RUMEN FERMENTATION 


(L. C. Card No. Mic 59-6154) 


Daryl Griffin Stewart, Ph.D. 
Cornell University, 1959 


The purpose of these experiments was to determine 
whether or not continuous culture would maintain a 
normal rumen fermentation in vitro. 

A 5.5-liter culture was slowly stirred at 39°C and 
kept anaerobic by a cover which allowed evolved gases 
to escape. Fresh substrate was added to the culture 
semi-continuously at the rate of 450 ml. per hour, and 
culture was removed at the same rate so that a constant 
volume of 5.5 liters was maintained. Most experiments 
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did not last longer than 24 hours because of mechanical 
failures. 

A 2 x 2 factorial arrangement of treatments, using 
two substrates and two sources of inoculum, was repli- 
cated twice. One substrate was alfalfa hay which had been 
ground in the 2 mm. screen of the Wiley mill and sus- 
pended in McDougall’s salt solution so that 5 gm. of ground 
hay was mixed with 95 ml. of the salt solution. The other 
substrate was a mixture of 10 parts of a ground concen- 
trate mixture with 6 parts of the ground alfalfa hay, 5 gm. 
of this combination being used with 95 ml. of McDougall’s 
salt solution. The inocula were obtained from two steers, 
one of which was fed the alfalfa hay alone, while the other 
was fed concentrate plus alfalfa hay in 10:6 proportions. 

Values for pH, rates of total volatile fatty acid produc- 
tion, proportions of volatile fatty acids, and numbers of 
coliform and amylolytic organisms were similar to values 
which have been reported in the rumen. The hay substrate 
produced somewhat more acetic acid than did the hay- 
concentrate substrate, and the hay inoculum produced 
more propionate and less butyrate than did the hay- 
concentrate inoculum (significant at P<.10). 

Rates of growth of oligotrich protozoa in the experi- 
ments using the hay-concentrate substrate were equal to 
the fastest rates of growth reported in vitro to date. 
There was no growth of oligotrichs in experiments with 
hay substrate. Growth rates of holotrich protozoa ranged 
from values which were comparable to the best rates of 
growth which have been reported in vitro to values which 
were negative. There was a correlation between rates of 
growth of holotrichs and numbers of these organisms in 
the inocula. Both holotrichs and oligotrichs showed good 
motility in all experiments. 

It was concluded from these experiments that continu- 


ous culture would be a useful technique for in vitro studies 
on-rumen fermentation. 
Microfilm $2.00; Xerox $3.80. 69 pages. 


HEMATOLOGICAL INVESTIGATION OF 
DWARF AND NORMAL BEEF CATTLE 


(L. C. Card No. Mic 59-5061) 


Robert Shelton Temple, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Dr. L. N, Hazel 


A hematological study of 118 Herefords was conducted 
in an effort to discriminate between animals homozygous 
for the normal allele of the “snorter” dwarf gene and 
animals heterozygous for this gene. The animals studied 
included calves, yearlings and cows. The genotype for 
each animal was known with respect to dwarfism, since 
carrier animals had one dwarf parent or had produced a 
dwarf while the clean animals had no history of “snorter” 
dwarfism. 

The characteristics of the blood studied were red cell 
count, percent hemoglobin, hematocrit, erythrocyte fra- 
gility, total white cell count and differential white cell 
count. Conventional hematological laboratory procedures 
were used, except for determining erythrocyte fragility. 
The fragility technique consisted of introducing 0.4 cc. 





oxalated blood into a colorimeter tube containing 8 cc. of 
0.58% sodium chloride solution. This mixture of saline 
and oxalated blood was allowed to stand in a rack for 30 
minutes to allow time for complete hemolysis. The tubes 
were then centrifuged for 10 minutes at 1700 R.P.M. and 
the supernatant fluid was read in a Klelt colorimeter. 

The effects of age, genotype and atmospheric tempera- 
ture on the blood characteristics were studied in cows, 
yearlings and calves. Definite age differences were found 
in most characteristics. When the effect of age was 
studied on calves only, a significant negative regression 
of white cell count on age of calf was found. None of the 
other characteristics showed significant regressions on 
age of calf. 

Significant differences between genotypes were found 
for percent hemoglobin and neutrophil count when ana- 
lyzed within ages but there was too much overlap for any 
of these blood characteristics to be of much use in dis- 
criminating between carrier and clean animals. 

The percent hemoglobin and hematocrit were some- 
what related to the atmospheric temperature at time of 
bleeding. As the temperature rose one degree, the 
hemoglobin decreased by 0.02 grams per ml. blood and 
the hematocrit decreased by 0.1 percent. Correcting the 
hematocrit and percent hemoglobin for effects of tem- 
perature made little difference in the lack of success in 
distinguishing carrier from clean animals. 

The responses of animals of different ages (cows and 
calves) and genotypes (carriers and cleans) to injections 
of adrenalin were studied. The response was measured 
by the changes that took place in the erythrocyte fragility, 
percent hemoglobin, hematocrit and total white cell count. 
The genotypes, and also the ages, did not differ in their 
response to adrenalin in any of the blood characteristics. 
Significant differences between carrier and clean animals 
were found for erythrocyte fragility and hematocrit when 
the genotypes were summed over age and time (response 
time, i.e. initial, 20 minutes and 120 minutes after in- 
jection) but discrimination between genotypes of individual 
animals was impossible. 

The response to hemorrhage as measured by the 
changes in erythrocyte count, erythrocyte fragility, 
hematocrit, percent hemoglobin and leukocyte count was 
studied in carrier and clean cows. The response was 
similar in the two genotypes. The erythrocyte fragility 
increased to about the fifth day following hemorrhage and 
then returned to normal levels at two weeks. The re- 
sponse of all animals was strikingly similar in the other 
characteristics, being typically a decrease until the fourth 
day and then a gradual increase toward the original level 
at 21 days. Microfilm $2.00; Xerox $6.00. 125 pages. 


PHYSIOLOGICAL EFFECTS OF SUDDEN RATION 
CHANGES IN DAIRY CATTLE 


(L. C. Card No. Mic 59-5946) 
John Henry Vandersall, Ph.D. 
The Ohio State University, 1959 


Over a period of several years it has been repeatedly 
observed in the Ohio Agricultural Experiment Station herd 
and reported by dairymen that sudden changes in forage 
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rations were sometimes accompanied by a drop in milk 
production, e.g., when the cows were changed to legume- 
grass silage as their sole forage. 

The possibility that the lowered milk production asso- 
ciated with sudden changes in ration resulted from changes 
in rumen microflora, which decreased the amounts of 
“minor” nutrients available to the cow, was tested by 
growing L. casei and L. arabinosus in sterile rumen juice 
collected before and after changes in ration. These tests 
did not reveal any gross deficiencies in the nutrient con- 
tent of the rumen juice due to ration changes. 

In three experiments with lactating cows there was a 
definite dropin milk yield after each abrupt change in 
forage ration. When cows were changed from wilted 
legume-grass silage to corn and cob meal-preserved 
legume-grass silage, both feed consumption and digesti- 
bility dropped sharply and there was a gradual decline of 
milk production over a three-week period. In the other 
two experiments, one in which an abrupt change was made 
from corn silage to legume-grass silage and the other in 
which the change was from the bottom of one silo filled 
with wilted legume-grass silage to the top of another, the 
level of digestible dry matter was maintained after the 
change, thus indicating that a lack of nutrients was not the 
cause of the reduced milk flow. In one of these experi- 
ments, the ruminal microflora were rated, the volatile 
fatty acids (VFA) of the rumen juice were determined, and 
the in vitro synthesis of VFA and protein was determined. 
None of these tests indicated that there was an upset of 
the microbiological homeostasis in the rumen when the 
change of forage was made. At this time the milk produc- 
tion of the cows on these experiments dropped very rapidly 
for a short time. This indicated the presence of an un- 
known substance(s), perhaps endocrine in nature, in some 
forages which depress milk production. In experiments 
with rats, thyroidal I-131 uptake, when dried legume-grass 
silage was fed, was higher than in rats fed dried corn 
silage, freshly chopped legume-grass meadow or a semi- 
synthetic diet. On the other hand, rats fed milk from cows 
fed legume-grass silage had lower I-131 uptakes than 
those fed milk from cows fed freshly chopped forage. This 
was interpreted as indicating that milk from the cows fed 
silage contained some goitrogenic substance(s). 

The possibility of goitrogens being present in some 
forages was further indicated by differences between the 
thyroidal I-131 release rates shown by the same heifers 
when fed different forages. Sixteen heifers were used in 
these studies. Five of seven animals changed from alfalfa 
hay to legume-grass silage during the determination of the 
release rate showed an increase after change. This in- 
crease was statistically significant in two animals. Al- 
though the increases of the I-131 release rates of two 
heifers treated with thiouracil were not statistically 
significant, they indicated the presence in the silage of a 
goitrogen which blocked the iodine “trap.” 

However, analyses of the blood of cows fed legume- 
grass silage did not show abnormally high levels of thio- 
cyanates. The feeding of thiouracil did not have an appre- 
ciable effect on milk production when given at the rate of 
1 to 3 g./100 lb. body weight/day for 3 weeks. 

The possibility that the changes in thyroid function 
observed, when sudden changes in ration are made, might 
be due to thyroactive substances in the forages fed prior 
to the changes cannot be completely eliminated on the 
basis of present information. 
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There appear to be three major problems, any one or 
all of which may occur when sudden changes of forage 
ration are made: (1) reduced feed intake; (2) reduced 
digestibility probably caused by an upset of microbiologi- 
cal homeostasis in the rumen; (3) depressed milk produc- 
tion resulting from the presence of an unknown sub- 
stance(s) apparently goitrogenic in nature. 

Evidence is presented that excess lactic acid in the 
rumen may be a causative agent in the reduction of feed 
intake and digestibility and that the unknown factor(s) 
which depresses milk also affects thyroid activity as 
measured by I-131 uptake and/or release rate. 

Microfilm $2.00; Xerox $7.00. 150 pages. 


GENETIC INFLUENCES ON 
THE COMPOSITION OF COWS’ MILK 


(L. C. Card No. Mic 59-5062) 


Carl Max von Krosigk, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Dr. J. L. Lush 


Factors affecting the composition of over 4,000 daily 
composites of individual cow’s milk and genetic and 
phenotypic statistics concerning lactation averages, were 
studied. Each of 23 herds, belonging to five dairy breeds 
in Oregon, were visited for about one year at intervals of 
approximately six weeks. The daily composites were 
analyzed for fat, total solids (Mojonnier) and protein 
(formol titration). Each milk sample was classified as 
normal or abnormal for mastitis. 

The component of variance for abnormal versus 
normal milk among the individual samples was nearly 
zero for each constituent. The two-factor interaction 
components among herds, months, stages of lactation and 
ages were computed and, except for the herd x month 
interactions in solids-not-fat, protein and lactose-ash, 
none contributed more than 2.7 per cent to the total vari- 
ance of any constituent. 

Other sources contributing less than two per cent to 
the total variance of a constituent were: ages for total 
solids, fat and protein, months and herds within breeds 
for protein, and stages of lactation for lactose-ash. 

Correlations among the constituents for each source 
of variation were computed from the components of vari- 
ance and covariance. The correlations among fat, pro- 
tein, solids-not-fat and total solids were all positive and 
large for breeds, herds within breeds, months, stages of 
lactation, ages, and cows within herds. The correlations 
among fat, protein and solids-not-fat were all small for 
the herd by month interaction and for the error deviations. 
Protein was negatively correlated with lactose-ash for 
these two sources. 

Constants were estimated for the effects of ages, 
stages of lactation and herd-month subclasses. Fat, 
protein, solids-not-fat and total solids were all lowest 
during the second month of lactation and increased steadily 
until the lactation terminated. The effects of ages on 
protein and fat seemed to be curvilinear but were small. 
Solids-not-fat and lactose-ash decreased in an essentially 
linear manner as age increased. The constituents were 
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generally lower during the summer than during the winter 
months. 

Lactation averages were calculated as those expected 
from nine equally weighted tests. The intra-herd standard 
deviations (in per cent) of lactation averages were .20 for 
protein, .28 for solids-not-fat and .66 for total solids. 
Repeatabilities both of individual tests and of lactation 
averages were of the order of .5. 

Intra-herd heritabilities and genetic correlations were 
calculated from 240 daughter-dam pairs and from 232 
paternal half sib groups totaling 793 cows. The average 
heritabilities from the two kinds of relatives were of the 
order of .50 for fat and total solids and .45 for protein 
and solids-not-fat. Genetically, fat was correlated with 
protein .70 and with solids-not-fat .55. The genetic cor- 
relation between protein and solids-not-fat was .92. The 
phenotypic correlations among the estimated lactation 
averages were all slightly smaller than the genetic corre- 
lations. Microfilm $2.00; Xerox $7.00. 147 pages. 
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EFFECTS OF SEVERAL PATTERNS OF 
DEFOLIATION ON FRUIT PRODUCTION 
OF THE TOMATO PLANT (LYCOPERSICON 
ESCULENTUM MILL.) WITH REFERENCE TO 
POSSIBLE PATHS OF CARBOHYDRATE 
MOVEMENT FROM LEAVES TO FRUIT 


(L. C. Card No. Mic 59-5882) 


Kenton Kaylor Brubaker, Ph.D. 
The Ohio State University, 1959 


Various patterns of leaf removal were established on 
tomato plants in an attempt to discover effects on specific 
fruit located at different points on the plant. The tomato 
plant seemed to be well adapted to this type of study since, 
when pruned to a single stem as is common in some green- 
house and outdoor culture, the number of leaves between 
each flower cluster is constant. In order to standardize 
conditions as much as possible and facilitate plant selec- 
tion and mobility in the six greenhouse studies, eight-inch 
clay pots were used as containers for the soil in which the 
plants grew to maturity. Cultural practices followed in 
the one field study were identical with commercial out- 
door staked tomato production. Greenhouse studies 
furnished data on fruit production from lower clusters 
only (three or four clusters) since plants were grown in 
the relatively small containers. 

Leaf removal patterns varied according to the purposes 
of each study. In some studies four to six leaves were 
removed about certain of the first three clusters. In other 
studies all leaves were removed from the plants except 
two or three at certain positions on the plant. In most 
experiments the number of fruit which were allowed to 
develop was limited to one or three per cluster in order 
to eliminate variation in fruit number. 

Data were obtained in all seven studies on number and 
fresh weight yield of fruit harvested. In the greenhouse 
studies data were obtained on each flower and fruit on the 





plant throughout development and at harvest. Data were 
obtained on rate of enlargement in four studies and rate of 
maturation in five studies. Dry weight, fruit grade, and 
percentage total solids data were obtained in two studies 
each. 

Rate of fruit maturation was not affected by any leaf 
removal treatment. Dry weight of fruit, percentage total 
solids, and number of fruit set seemed to be more con- 
sistently affected by leaf removal than the rate of fruit 
enlargement, fruit volume, or fresh weight yield of fruit. 
Even though dry weight or total solids of fruit were often 
reduced as a result of leaf removal there was generally 
no corresponding reduction in size or fresh weight yield 
of fruit. 

In a few cases, leaves just above the fruit cluster 
seemed to have a definite local effect on fruit set and 
development at that cluster, particularly when fruit were 
quite small at time of leaf removal. However, in general, 
total leaf area seemed to be more important than leaf 
position in relation to fruit quality as measured by dry 
weight or total solids. 

Microfilm $2.00; Xerox $5.20. 103 pages. 


VARIATION, ASSOCIATION, AND HERITABILITY 
OF SEVERAL MORPHOLOGICAL AND SEED 
QUALITY CHARACTERISTICS IN F, AND F, 

POPULATIONS OF TWO FLAX CROSSES 


(L. C. Card No. Mic 59-5070) 


Verne Edward Comstock, Ph.D. 
University of Minnesota, 1959 


During recent years, increased competition from other 
sources of drying oils has focused attention on the need 
for increasing the oil percentage in commercially-grown 
flaxseed and for improving the drying qualities of flaxseed 
oil. A study was undertaken to obtain information on 
inheritance of oil content and oil quality of flax, and on 
association between these characters and with other traits. 
F, and F,; populations from crosses of Marine x C.I. 1455 
and Redwood x C.I. 1455 were analyzed for oil content, 
iodine value, seed weight, and flower and seed color. 
Marine and Redwood are two brown-seeded commercial 
varieties with medium oil content, and C.I. 1455 is a 
high-oil, yellow-seeded introduction from India. 

Associations between characters were determined by 
phenotypic correlations, analyses of variance, and com- 
parisons of class means by standard “t” test. Estimates 
of heritability and predicted genetic gain for oil content 
and iodine value were computed by partitioning variances 
and covariances into environmental variance and genetic 
variance components. 

Heritability estimates of oil content showed this char- 
acter to be highly heritable. From this it was concluded 
that selection in F, populations should be effective for 
increasing oil content of flax lines. Close agreement was 
found between predicted and observed genetic advance in 
F, progenies from selected F2 plants (highest 10 percent), 
supporting the above conclusion. 

Iodine value was found to be nearly as heritable as oil 
content within the Marine x C.I. 1455 population, whereas 
iodine value was much less heritable than oil content in 
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the population from Redwood x C.I. 1455. The evidence 
indicated that Marine has more alleles with additive gene 
action conditioning iodine value than does Redwood. 
Heritability estimates as well as predicted and observed 
genetic advance of iodine value in Fs; indicate effective 
selection can be made in F2 populations to improve this 
character, particularly in populations from Marine x 

C.I. 1455. 

Seed weight was found to be considerably less heritable 
(narrow sense) than the other two quantitative characters 
studied. The genetic variance for this character was 
estimated to be largely dominance variance or other 
“non-fixable” genetic variance. Highly significant pheno- 
typic correlations were observed, however, between seed 
weight of F, plants and that of their progeny. 

A high degree of association was observed between 
yellow seed color and both high oil content and high iodine 
value. Yellow seed color and high iodine value came into 
the cross in repulsion yet appeared in coupling in all 
segregating populations which would indicate some physio- 
logical association between yellow seed color and high 
iodine value. Flower color did not appear to be associated 
with any other character studied. 

Oil content and iodine value were not associated within 
seed color classes but did show a positive association 
when data from seed color classes were combined. It 
should be possible to combine high oil content with high 
iodine value within segregates from either cross studied. 

Oil content was positively correlated with seed weight. 
However, the association was of such low order as to 
make the use of seed size impractical as a selection cri- 
terion for high oil content. A negative association was 
observed between seed weight and iodine value. Although 
the correlation coefficients were highly significant, they 
were too low to indicate that seed size would be an effec- 
tive selection index for improving iodine value. 

Microfilm $2.00; Xerox $4.20. 80 pages. 
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Mohamed Momtaz Said Ahmed El-Gindy, Ph.D. 
The Ohio State University, 1954 


By the end of the eighteenth century, it was known that 
at least a few of the soil elements were essential to plants. 
Also, it had been established that the chemical composition 
of plants in respect to both their mineral and organic con- 
tents may be substantially modified by the use of fertilizer 
and other soil treatments. The nutritive value of animal 
products, in regard to their mineral and vitamin content 
is dependent on the quality of the plants the animals con- 
sume. Thus it is that human nutrition depends in the last 
analysis upon the soil and its content of the elements that 
are required for the highest attainable nutritional quality 
of the crops grown upon it. 

The present work dealt with wheat, which is an im- 
portant human food. There is evidence that flour from 
certain soft wheat varieties is particularly well suited to 





certain products. Gluten is probably the material of 
fundamental importance in quality differences among 
varieties and classes of wheat. Certainly salts and pos- 
sibly specific ions may have effects that are reflected in 
the quality of the finished product. The investigation 
recorded herein was made to study this question. 

Three varieties of wheat, Cornell 595, Seneca, and 
Pawnee were grown for two seasons on Wooster silt loam 
soil. Various combinations of nitrogen, phosphorous, and 
potassium fertilizers were applied. All treatments 
appeared in duplicate each year. Samples analyzed in the 
present study had 8 different fertilizer treatments, repre- 


. senting the extremes of N, P, and K used. Duplicate plots 


were composited and the samples milled on a three stand 
Allis Chalmers experimental mill. The flours obtained 
were fractionated into gluten, starch, and water solubles. 

Since the mineral analysis of the fractions had never 
been done before, it was thought worthwhile to carry out 
such an investigation. Fifteen mineral elements as well 
as the total nitrogen were determined in each of the flour 
fractions and in the wheat. The mixograph test was run 
on the flours. 

The purpose of the study was to determine the propor- 
tion of total nitrogen and of the mineral elements in the 
ash of the various fractions, explore the possible relation- 
ship to varietal baking behavior, and note any influence of 
season or fertilizer treatments. 

The methods employed to conduct the study were as 
follows: 

Moisture.—The Association of Official Agricultural 
Chemists (A. O. A. C.) official method for grains’ and the 
standard Aluminum Plate Method for flour, gluten and 
starch? were used. Modifications made were the use of 
wide mouth glass containers instead of aluminum dishes in 
the first method and a drying period of 30 minutes instead 
of the 15 minute period specified in the second method. 
Moisture in the water solubles fraction was considered 
4 per cent in all samples according to the standardiza- 
tion by the Karl Fischer method. Heating the water 
solubles fraction in an air oven was found to cause chemi- 
cal changes. 

Ash.—The basic method outlined in Cereal Laboratory 
Methods? was used with the modification of incinerating 
at 525°C instead of the 550°, 575°, and 590°C temperatures 
specified. Lowering the incineration temperature was 
done to avoid any loss of potassium or phosphorus. 

Total Nitrogen and Proteins.—The Kjeldahl Modified 
Method! was used. A factor of 5.7 converted the total 
nitrogen percentage into protein percentage. 

The Mixograph Test.—Mixograms were made on a 
National Swanson-Working mixograph. 

Flour Fractionation.—The modified fractionation pro- 
cedure as developed by Yamazaki* was used. 

Minerals.— The fifteen mineral elements were deter- 
mined spectrographically by the method of Sayre.* A 
synthetic ash was prepared, and the working curves were 
used to convert the relative intensities into absolute 
concentrations. 

Statistics.—Analysis of variance was made. 











Results 


The data recorded indicated the following: 
1. The application of any of the three nutrients, P, N, 
and K, increased the grain yield. The maximum increase 
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was obtained by P application, and the minimum increase 
by K application. 

2. The application of any of the three pairs (P+K, 
N+P, N+K) increased grain yield, being greatest for 
N+P. 

3. The application of the three nutrients together 
increased the grain yield. 

4. The milling quality was not perceptibly affected 
under the conditions of this experiment. With few excep- 
tions the results did not indicate significant variations 
resulting from a variety of fertilizer treatments. 

5. Differences in the areas under the mixograms 
followed the protein percentages in the flours. Varietal 
and seasonal variations in the areas and in the form of the 
mixograms were also observed. Treatments did not cause 
significant or consistent changes in the areas. 

6. The recovery from the fractionation of flour ranged 
from 93.9 per cent to 98.6 per cent with an average of 
96.2 per cent. 

7. The hard wheat, Pawnee, yielded the maximum 
amount of gluten while Cornell 595 yielded the minimum, 
on the basis of equal weights of flour fractionated. 

8. The application of nitrogen did increase the yield 
of gluten from the same amount of flour. 

9. Yield of starch was between 69.4 per cent and 81.1 
per cent of flour, with slight varietal and seasonal differ- 
ences. Slight decreases in starch yield occurred with 
nitrogen applications. The application of potassium and 
phosphorus together increased the starch yield in most 
instances. 

10. Slight varietal and seasonal variation in the yield 
of the water solubles could be observed. 

11. Significant varietal and seasonal variations in the 
protein content of wheat were recorded. Application of 
nitrogen increased the protein percentage in wheat in 15 
out of the 24 instances studied. Application of N+P also 
caused a slight increase. Application of P or P+K did not 
cause consistent.change, while the application of K alone 
did cause a slight decrease in 17 out of 24 treatment pairs. 

12. Most of the flour nitrogen is recovered in gluten; 
least is recovered in the starch. 

13. Varietal and slight seasonal variation in total wheat 
ash were observed. The application of N caused a slight 
decrease in wheat ash in 22 out of 24 instances. Addition 
of N+P decreased the ash slightly in 10 out of 12 instances. 
Application of P alone increased the ash percentage 
slightly in 15 out of 24 instances. 

14. The highest ash percentage was reported to the 
water solubles and the lowest to the starch. 

15. Significant varietal and seasonal differences in the 
phosphorus percentage in the ash of wheat were found. 
Application of N or N+P decreased the phosphorus per- 
centage in most of the samples, while application of P+K 
increased the percentage in most of them. 

16. The maximum percentage of phosphorus was found 
in starch ash and the minimum in the water solubles ash. 

17. Maximum amount of flour magnesium was re- 
covered in the water solubles; the minimum was recovered 
in the gluten. 

18. Varietal differences in the silicon content of wheat 
ash are reported. 

19. Significant varietal and seasonal differences in the 
potassium percentage are reported. The application of 
any of the three essential elements alone or in pairs did 
not show consistent differences. Highest percentage of 





potassium was in the water solubles ash and lowest was 
in the gluten ash. 

20. The minor elements, B, Mn, Pb, Fe, Al, Mo, Sn, 
Cu, Ag, and Zn, were detected and determined in wheat, 
gluten, starch and water solubles. Molybdenum was not 
detectable in the water solubles. 

21. All heavy metals showed the highest percentage 
in the gluten ash. Phosphorus was highest in starch ash 
and potassium was highest in water solubles ash. 

22. Seasonal differences in the calcium percentage of 
wheat ash were significant. The highest percentage of 
calcium was found in the gluten ash. ' 

23. Values obtained for the ingredients determined 
are summarized in Tables I, II, III, and IV; and the sta- 
tistical studies are summarized in Table V. 





















Table I 
Ranges and Averages of Protein and Minerals © 
in Three Wheat Varieties at 
Eight Different Fertilizer Treatments 
Grown for Two Seasons. 














Cornell 595 Seneca Pawnee 
Ba on a Min.| Max. | Av. Min.] Max. | Av. Min.| Max. | Av. 
1951 | 1951] 1952 [1951] 1052 





N; % d.m. basis 1.85| 2.25 | 1.94] 1.98 | 1.94] 2.46 | 2.03/ 2.16 | 2.23) 2.62 |2.31/ 2.36 
Ash; % d.m, basis | 1.82] 1.98 | 1.89 1.94 | 1.83| 2.04 | 1.97] 1.95 | 1.77] 1.98] 1.89) 1.88 
P; rel. int. Ipj; 7 0.79/ 1.20 | 0,92 | 1.03 | 0.85/ 2.30 | 1.79| 1.22 | 0.96| 1.92 | 1.74) 1.17 
Mg; % in ash 5.90/11.70 | 8.20 | 8.80 | 5.80 /14.20 | 9.40/ 9.90 | 4.20/ 12.50 6.10) 9.80 
Si; % in ash 0.88; 2.80 | 1.40} 2.70 | 1.15/ 4.90 | 2.64| 1.73 | 0.90) 3.80 /1.16/ 1.92 
K; % in ash 23.5) 46.0 | 30.4 | 30.6 | 13.5] 31.0 | 24.3) 22.5 | 14.0] 30.0 | 16.5) 25.4 


B; mg./100g. ash /|20.5| 33.5 | 23.3 | 28.0 | 20.5| 32.0 | 24.6 | 26.9 | 22.0) 34.0 /24.5/ 28.4 
Mn; mg./100 g. ash | 235.| 3700 | 324, | 1584 | 250. | 3400 | 611. | 2250 | 82.0/ 2600 | 198.| 1288 
Fe; mg./100 g. ash | 110,| 340, | 185. | 246. | 185. | 620. | 311. | 371. | 145.| 360. |191.| 329. 
Al; mg./100 g. ash |88.0/ 180. | 143. | 117. | 105. | 280. | 129. | 154. | 82.0] 290. |129.| 127. 
Ca; mg./100 g. ash | 84.0| 150, | 103. | 132. |72.0| 170, | 110. | 112. | 82.0) 235. |102./ 158. 
Sn; mg./100 g. ash |45.0/ 49.0 | 46.0 | 47.0 | 41.0] 49.0 | 45.0] 46.0 | 47.0| 60.0 |48.0/ 53.0 
Cu; mg./100 g. ash |35.0) 90.0 | 48.0 | 79.0 | 32.0] 89.0 | 50,0) 62.0 | 36.0} 62.0 52.0) 49.0 
Ag; mg./100 g. ash /20.0| 24.5 | 21.6 | 22.2 | 19.5 | 24.0 | 21.3 | 21.9 | 20.0] 26.0 |23.3/ 23.0 
Zn; mg./100 g. ash |10.0| 170. | 143. | 134. | 125. | 185. | 159. | 158. | 165.| 380, |192.| 223, 









































Table 0 
Ranges and Averages of Protein and Minerals in 
Gluten Obtained from Three Wheat Varieties 
at Eight Different Fertilizer Treatments 
Grown for Two Seasons. 


















































Cornell 595 Seneca Pawnee 
pagrediont | Min.| Max.| Av. | Min. | Max. I. 
_ | 1951] 
N; % d.m. basis 7.65) 10,11) 9.09} 8.97] 6.68|11.06 10.50) 8.42 
Ash; % d.m. basis | 0.36} 0,52] 0.49] 0.40} 0.37] 0.49 0.52] 0.46 
P; rel. int. I, ‘ 0.74} 1.82] 1.20) 1.38] 0.78] 1.41 1,23} 1.23 
Mg; % in ash 7 2.90] 7.80] 4.16] 4.85) 2.20] 6.80 4.69] 6.30 
Si; % inash 0.74] 4.30} 1.69] 1.24] 0.45| 6.00 2.53) 0.78 
K; % in ash 1,85] 12.00} 5.38} 5.47] 1.00/11.00 6.65| 4.81 
B; mg./100 g. ash | 16.00) 31.00) 23.40) 24.40) 17.50/41.00 21.90] 19.90 
Mn; mg./100 g. ash| 275.0) 1200.| 591.2| 488.7 | 225.0/720.0 229.1/ 238.6 
Pb; mg./100 g. ash| 53.30) 318.5/ 77.90/ 189.7 | 44.20 | 123.5 57.80| 63.40 
Fe; mg./100 g. ash| 1250.|3100,| 1875. | 2037. | 1150. |4800, 2311.| 1406. 
Al; mg./100 g. ash| 310.0) 620.0} 370.0) 472.0/250.0/ 1050. 460.0/325.0 
Ca; mg./100 g. ash| 820,0/ 2500.) 1059. | 1299. |320,0/ 1950. 755.0| 573.0 
Mo; mg./100 g. ash/ 34,00] 90.00] 58.00/ 54.90/29.00 | 86.00 49.00) 49.00 
Sn; mg./100 g, ash| 150.0] 450.0) 211.0/ 327.0) 135.0/310.0 0 | 165.0) 159.0 
Cu; mg./100 g. ash| 110.0/ 210.0) 162.0] 155.0 100.0/220,.0 170.0} 128.0 
Ag; mg./100 g. ash| 23.00) 50.00) 30.30/ 34.20 |22.00/41.00 23.40] 28,70 
Zn; mg./100 g. ash| 490.0) 1040. | 664.0/761.0/410,0/ 1040, 705.0/ 454.0 
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Table II Table V Continued 
Ranges and Averages of Protein and Minerals in 
Starch Obtained From Three Wheat Varieties Ingredients Source of Variation 
at Eight Different Fertilizer Treatments Determined /|Variety| Season |Treatment| VxS| VxT| SxT 
Grown for Two Seasons. 
Wheat (Cont. ) 
B ‘o ek "a * “ “ 
Cornell 595 Seneca Pawnee Mn * x * OK as a od = 
Be te eed Min.|Max.| Av. Min. [Max.| Av. Min.| Max.] Av. 
I] 1952 1951 | 1952 TOSI | 1952 Fe ~ + OK ** = 
N; % d.m. basis 0.11} 0.55} 0.33) 0.14} 0.08) 0.41) 0.24) 0.13} 0.11) 0.21] 0,14] 0.18 Al ~ ™ - - ™ o 
Ash; % d.m. basis | 0.23} 0.31] 0.29] 0.25] 0.22/ 0.30} 0.28] 0.25] 0.24] 0.31| 0.28] 0.28 oe 
P; rel. int. Ipj | 1.08) 2.17) 1.50} 1,93) 1.18) 2.43 1.49) 2.01) 1.39) 2.22] 1.86) 1.83 Ca - - - - - 
Mg; % in ash 3.20| 6.70] 4.79] 4.62] 2.80] 8.80} 4.72] 5.60| 4.20] 10.00| 7.92] 6.55 Sn ** ** - ** | . - 
Si; % in ash 0.62} 1.80] 1.11) 1.20] 0.40] 1.82| 1.06] 1.01] 0.41| 4.10| 0.86] 1.08 Cu * x *% 
K; % in ash 9.30| 22.00] 16.30] 13.30 7.00|26.50| 14.80|12.40| 4.20] 22.50 | 13.00] 11.50 ° . > 
B; mg./100 g, ash | 21.00) 125.0| 47.60] 36.10| 17.50/51.00| 25.40 |29.40| 14.00 43.00 | 19.10| 21.70 Ag 7 - is ms 12 - 
Mn; mg./100 g. ash| 76.00] 300.0| 165.9] 163.7 | 100,0|285.0| 150.6 |208.1| 24.00| 125.0 |36.10| 71.50 
Pb; mg./100 g. ash] 18,80| 59.80| 25.00] 45.10] 20, 10 /58.50] 25.60 |42.60| 12.30] 57.20 |21.90| 38.70 Zn ** - - - ** 
Fe; mg./100 g. ash] 150.0| 1700, |207.0| 177.0 | 90,00 |920.0] 148.0 |272.0| 80.00] 300.0 | 132.0| 136.0 Gluten: 
' Al; mg./100 g. ash| 135.0| 1020. |219.0] 311.0] 155.0 |440.0| 245,0/198.0| 140.0] 720.0 | 420.0| 177.0 uten: 
Ca; mg./100 g. ash| 105,0/ 760.0) 179.0] 235.0| 110.0 |470.0| 208.0/219.0/ 170.0| 330.0 |213.0|219.0 Protein *K ** ~ * - a 
Mo; mg./100 g. ash|21,00/ 82,00) 44.00 50.00 | 24,00 | 105.0] 51.00|52.00 | 24.00) 150.0 | 39.00|69.00 
Sn; mg./100 g. ash|68.00| 110.0|88.00/ 94.00 | 72.00 | 115.0] 89.00/92.00 | 51.00] 180.0 | 97.00/ 95.00 Ash ** *% - * - - 
Cu; mg./100 g. ash| 14.00] 31.00) 15.00] 24.00 | 11.00 |25.00| 15.00|16.00| 7.00| 19.00 | 11.00] 15.00 Pp * * 
Ag; mg./100 g. ash|21,00| 35.00 |23.20) 28.20 | 21.00 |29.50/ 23.40 |26.00 | 20,00] 35.00 |21.50|27.80 “ ~ ¥ 
Zn; mg./100 g. ash|68,00/ 150.0|112.0| 99.00 | 68.00 | 155.0] 96.00 | 113.0 | 62.00| 150.0 |84.00| 105.0 Mg 7 ** - me é i 
& Si 5 ** ws é m é 
K d és é ‘ . . 
B a és a is ws am 
Mn ** - - - - - 
Table IV Pb 4k x ¥ xe | . 
Ranges and Averages of Protein and Minerals in Fe a 
Water Solubles Obtained from Three Wheat Varieties Al 
at Eight Different Fertilizer Treatments 
Ca ** ** - xx ] LW é 
Grown for Two Seasons. Mo 
Sn ** 2 ~ ta é 
Cornell 595 Seneca Pawnee os * we ve _ ‘s 
oe Min. | Max. Ay. Min.] Max.| Av. Min.| Max.| Av. Cu 
1951 | 1952: 1951 [1952 TO5i | 1952 Ag ** ~ - * on i 
N; %d.m. basis | 3.39} 4.21| 3.93 | 3.76] 3.62] 5.53| 4.39 | 4.19] 2.81) 4.22] 3.34] 3.29 Zn " ** ‘ ** | CL a 
Ash; % d.m. basis} 3.86] 6.14| 5.64 | 4,94] 4,46] 6.39] 5.40 | 5.07| 3.81) 5.45| 5.06| 4.33 
P; rel. int.Ip/,, | 0.29] 0,53] 0.42 | 0.41] 0.34 0.64) 0.49 | 0.50) 0.47] 1.00] 0.71] 0.62 Starch 
1 J 
Mg; % in ash 4.70] 8.10] 5.29 | 6.67| 3.40 8.00] 5.20 | 6.84/ 7.30| 17.00) 8.57|10.77 Protein * ** - ** | . - 
Si; % in ash 0.23} 3.60] 1.08 | 0.41) 0.35] 1.45] 0.63 | 0.63] 0.22] 4.10] 1.36] 0.79 Ash * * * 
K; % in ash 25.00) 47.00| 34.20 | 35.00] 13.50) 41.00/33.80 |34.70| 26.00] 48.00| 38.50|34.40 - - 
B; mg./100g. ash| 11.00] 19.50| 14.00 | 13,70] 11.50] 21.50] 13.00 |14.30| 11.30] 25.00] 14.90] 17.30 Pp P Ok " * ¥ 
Mn; mg./100g. ash| 420.0] 1950.| 1468,7/988,7| 680.0| 2100. | 1083.7 |885.0| 175.0] 810.0|517.5 |438.1 
Pb; mg./100g. ash| 13.00] 58.50| 16.30 | 22.70] 14.30] 42.90] 19.70 |23.90] 14.30] 48. 10/24.40/23.90 Mg ** - o ** | ** 
Fe; mg./100g. ash| 55.00) 450.0] 162.0 | 76.00) 53.00| 600.0/94.00 | 156.0] 50.00] 240.0/ 103.0 /88.00 Si 
Al; mg./100g. ash| 66,00] 660.0| 182.0 | 104.0] 70.00] 135.0] 108.0 | 103.0] 90.00] 225.0] 118.0| 134.0 1 - - - - - - 
Ca; mg./100g. ash| 100.0] 205.0] 125.0 | 155.0] 95.00] 265.0] 156.0 |179.0| 135.0] 250.0/ 199.0 / 188.0 K s E it . = ss 
Mo; mg./100g.ash} 0.0, 0.0] 0.0 | 0.0} 0, 0.0} 0.0 | 0.0} 0.0} 0.0] 0.0] 0.0 
Sn; mg./100g. ash | 40,00] 64.00| 44.00 | 51.00] 42.00] 56.00/46.00 |47.00| 43.00] 80.00/56.00|48.00 B * - » - ° = 
Cu; mg./100g. ash|43.00| 190.0] 50.00 | 144.0] 20.00] 165.0/31.00 |91.00| 19.00] 53.00] 34.00/37.00 Mn ee * * 
Ag; mg./100g. ash |21.00| 33.00| 25.80 |24.10| 20.00] 27.00|22.50 |22.60/ 20.00) 30.00/23, 10| 25.10 - - - 
Zn; mg./100g. ash |44,00| 78.00] 69.00 |58.00]39.00| 115.0/76.00 |59.00| 48.00] 105.0/95.00|64.00 Pb q * r x rn a 
Fe * - - - - - 
Al - - - ~ - - 
Ca rs *% ** g xk | kK 
Mo - - - - - - 
Table V Sn 
Statistical Studies of Total Nitrogen, Ash and Cu ee - eile e 
Minerals in Wheat and Flour Fractions. Ag es 
Zn - - - - - - 
Water Solubles 
Ingredients Source of Variation N ee 
Determined | Variety| Season | Treatment |VxS/ VxT |SxT aan * ee 
Gluten weight +* ** + ** | - - P ** - * - - - 
Starch weight ** *% ** *** ke “ Mg OK Oe ~ te ne 
Water Solubles Si o * ah J . . 
weight ** + a **k | * * K i 5 * ib ‘3 " 
Wheat B ve ek ee ts 7 ae 
Protein *% ** ** ** | L 7 Mn ** *% * a . 3 
Ash oe é ee mi rm 4 Pb i " mT us a y 
Pp ** oe , ** | 3 Fe ~ Ba = Fe is ss 
Mg - * - ~ - - Al ~ ~ - - - - 
Si * - - ee] . - 
K ** * - ** | * * (Table continued on next page) 
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Table V Continued 





Source of Variation 


Ingredients € 
ariety| Season | Treatment} VxS| VxT| SxT 


Determined 


Water Solubles 
(Cont. ) 
Ca * » bs " mi A 


Sn - - - - - - 
Cu ** ** ‘ re é 


Ag - - ~- - - ~ 


Zn 7 **« * * ie ¥ 





























- Values were not significant. 
* Values were significant at the 5% level. 
** Values were significant at the 1% level. 


Microfilm $2.75; Xerox $9.40. 210 pages. 
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ABSORPTION AND TRANSLOCATION OF 
MALEIC HYDRAZIDE IN TAXUS MEDIA ‘BROWN’ 
AS DETERMINED WITH A RADIOISOTOPE 


(L. C. Card No. Mic 39-5904) 


Bryson Lemoine James, Ph.D. 
The Ohio State University, 1959 





Rooted cuttings of Taxus media ‘Brown’ were treated 
with 0.3 ml. of a 1.0 per cent aqueous solution of C** 
labeled MH to obtain information about the effect of rela- 
tive humidity and soil moisture on absorption of MH, to 
determine the rate of absorption of MH under “ideal” 
conditions, and to study translocation and points of ac- 
cumulation of MH. Absorption was studied at three 
relative humidity levels, 97, 57, and 35 per cent respec- 
tively, maintained by enclosing saturated salt solutions 
with polyethylene, and at two arbitrary soil moisture 
levels, “wet” and “dry.” 

The difference between the amount of MH applied and 
that collected by washing the foliage after allowing a 
predetermined time for absorption was considered ab- 
sorbed, since MH is non-volatile. MH concentration was 
determined by counting the radioactivity with an RCL 
pre-flush gas flow counter. Radioautographs of the entire 
plants, cut in one inch segments and sliced longitudinally, 
afforded study of translocation and points of accumulation 
of MH. Attempts to isolate MH from plant extracts by 
Soxhlet extraction and paper chromatography were un- 
successful. 











It was found that as relative humidity was reduced 
from 97 to 35 per cent, less MH was absorbed by Taxus. 
The addition of a wetting agent improved absorption at al] 
three humidities. However, the effect of the wetting agent 
was more striking at the lower (57 and 35 per cent) levels 
than at the highest (97 per cent) level. 

Less MH was absorbed by Taxus growing in dry soil 
than by those plants supplied with ample moisture, but at 
97 per cent relative humidity, the effect of soil moisture 
on absorption was less striking than at the lower humidi- 
ties. , 
MH was translocated basipetally, but apparently not 
acropetaily. It was deduced that MH was translocated in 
the phloem of Taxus, as was reported by other workers 
using herbaceous plants, and was found to accumulate in 
necrotic tissue (especially bud scales, leaf scars, and 
treated leaves), younger leaves and terminal buds of 
treated branches, phloem tissue, and throughout the root 
system, especially root tips. 

Radioautographs showed that much of the absorbed MH 
remained at or near the site of application, perhaps be- 
cause MH combined with some molecule which rendered 
it immobile, or a high threshold concentration of MH may 
have been necessary to trigger a stimulus to effect 
translocation of the chemical, or possibly MH may be 
translocated only in conjunction with a carbohydrate or 
some other entity which was not present in ample supply 
to effect rapid translocation. Also, some of the radiation 
detected in treated areas could be remnants of unabsorbed 
MH not removed from the leaf surfaces by the washing 
procedure. 

MH apparently diffused through dead tissue more 
readily than it was translocated through live tissue. More 
work should be done to determine what “live plant enti- 
ties” effect MH translocation in Taxus. 

The amount of MH absorbed by Taxus was meager 
compared with the amounts reported to have been ab- 
sorbed by several herbaceous plant species under similar 
conditions. Structure and thickness of the cuticle are 
suggested as a factor which may have been partially 
responsible for slower absorption by Taxus, but a thorough 
study of the cuticle of Taxus is needed to determine the 
validity of this suggestion. 

Microfilm $2.00; Xerox $3.60. 62 pages. 


PHOTOSYNTHESIS OF CORN 
UNDER FIELD CONDITIONS 


(L. C. Card No. Mic 59-6135) 


Dale Nelson Moss, Ph.D. 
Cornell University, 1959 


The experiments reported in this paper were under- 
taken to evaluate methods of determining growth of field 
corn in the field and to study the effect of various climatic 
variables on the rate of photosynthesis. Most of the ex- 
perimental data were gathered by means of portable 
plastic growth chambers which were placed over 9 linear 
feet of 2 rows of corn and the rate of photosynthesis 
determined by measuring the amount of carbon dioxide 
utilized by the enclosed corn plants. Measurements of 
apparent photosynthesis or respiration were made at 
15 minute intervals for each of two chambers. Precise 
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information was collected on the environment both inside 
and outside of the growth chambers. Special studies were 
conducted to determine the effect of temperature differen- 
tials, carbon dioxide concentration differentials, and soil 
moisture differentials between the two growth chambers 
on the photosynthetic rate of the corn in the chambers. 

The following conclusions have been drawn from the 
data collected: 

1. Under conditions of high fertility and ample soil 
moisture such as found in these experiments, lack of light 
is the factor of the environment that is most restricting 
the growth of corn. The plants in these experiments did 
not become light saturated even at full mid summer day- 
light in air of normal concentration of carbon dioxide. 

2. Although respiration increased at higher tempera- 
tures, apparent photosynthesis of corn was greater at 
higher temperatures up to the limit of temperatures 
greater than 100 degrees F. studied in these experiments. 

3. Net assimilation of carbon dioxide is greater at 
higher carbon dioxide concentrations but the increase is 
not nearly proportional to the concentration increase. In 
these experiments the net assimilation was approximately 
20 percent greater at 510 ppm CO, than at 300 ppm. 

4. The stomatal guard cells of corn leaves are ex- 
tremely sensitive to small changes in the carbon dioxide 
concentration of the surrounding atmosphere. Increasing 
the carbon dioxide concentration causes closure of the 
stomates and reduction of the rate of transpiration. 

5. Corn growing in an unrenewed atmosphere in full 
sunlight can reduce the carbon dioxide concentration to 
15 ppm. 

6. The amount of carbon dioxide escaping from the 
soil at the site of these experiments was fairly constant 
from day to day at a rate of approximately 3.5 pounds per 
acre per hour. This is not nearly enough to supply a 
rapidly growing corn crop. On clear days better than 95 
percent of the carbon dioxide utilized by the corn crop 
during midday hours was supplied by the atmosphere. 

7. Plants growing in dry soil have reduced rates of 
photosynthesis during midday hours when moisture 
requirements of the plants are high. 

8. The carbon dioxide concentration of normal atmos- 
pheric air is not constant near a vegetative cover. It is 
higher on cloudy days and low on clear days. The range 
measured in these experiments was between 390 ppm and 
250 ppm carbon dioxide. 

9. Assimilation rates decrease as leaves mature. The 
rates decrease very rapidly as the corn ear approaches 
maturity. Microfilm $2.00; Xerox $6.60. 139 pages. 


AVAILABILITY OF INORGANIC SOIL PHOSPHATE 
AS MEASURED BY PLANT UPTAKE AND 
ADSORPTION BY ANION EXCHANGE RESIN 


(L. C. Card No. Mic 59-5808) 
Paul Gerhardt Orth, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Richard Corey 


Strong anion exchange resin has been used by a number 
of workers to evaluate crop-available soil phosphate, and 





correlation-type studies have shown favorable results. 
When resin adsorbs phosphate ions from solution, the 
supply in solution is apparently replenished by the same 
mechanism as that operating when plant roots are the 
agent removing the phosphate. This is in contrast to 
chemical extractants which are likely to dissolve amounts 
of the soil phosphates which are disproportionate to their 
relative availabilities. During this study, two soils were 
cropped in the greenhouse, and the ability of each to sup- 
ply phosphate to Sudan grass and the response of each to 
phosphate fertilization were determined. The resin 
method was then used to analyze the soil samples from 
the greenhouse study, and its ability to detect changes in 
available phosphate was ascertained. 

The two soils used in the study were Tama silt loam, 
a Prairie soil, and Fayette silt loam, a Gray-Brown 
Podzolic soil. The phosphate uptake by Sudan grass 
revealed a close similarity in the amount of phosphate 
available to the crop in the two soils. Both soils re- 
sponded to phosphate fertilization as evidenced by in- 
creased crop yield of dry matter and uptake of phosphate. 
However, phosphate fertilizer efficiency was greater on 
the Fayette soil than on the Tama soil, probably reflecting 
a lower fixing capacity for the pH 6.4 Fayette soil than for 
the pH 5.6 Tama soil. 

Analyses of the anion exchange resin equilibrated with 
the soil samples showed that the resin was able to adsorb 
more phosphate than was available to the crop. The resin 
adsorbed more phosphate from the uncropped Tama soil 
than from the uncropped Fayette soil, although uptake 
studies showed that both soils could supply about the 
same quantity of phosphate to the crop. Also, the Tama 
soil, which had been fertilized at the higher rate and 
cropped for over a year, could supply more phosphate to 
the resin than could the unfertilized, uncropped Tama 
soil. However, relatively poor plant growth was indicative 
of less crop-available phosphate in the fertilized and 
cropped soil. 

It appeared that the resin could adsorb phosphate down 
to a lower activity of phosphate in solution than the crop 
could, and thus the reservoir of soil phosphate available 
to the resin was larger than the reservoir available to the 
crop. Therefore, it was concluded that strong anion 
exchange resin would be accurate in evaluating crop- 
available phosphate only to the extent that the relationship 
between crop-available phosphate and resin-available 
phosphate were uniform in the soils tested. 

Microfilm $2.00; Xerox $4.80. 92 pages: 


BREEDING BEHAVIOR FOR BUSHEL WEIGHT 
AND AGRONOMIC CHARACTERS IN EARLY 
GENERATIONS OF OAT CROSSES 


(L. C. Card No. Mic 59-5811) 
Paul Edward Pawlisch, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Hazel L. Shands 


Oat grain quality, which is an important consideration 
for oat improvement in the north central states, has been 
investigated. Several components of quality and the 
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breeding behavior of lines from certain oat crosses have 
been considered. Of the several quality factors, bushel 
weight has been most universally used, though with con- 
troversy. Other criteria have been groat percentage, 
percentage of doubles, kernel shape and kernel weight. 
Since little has been done to determine the breeding 
behavior of quality criteria, four oat crosses were ob- 
served to learn how soon high quality lines could be 
isolated and stabilized after hybridization. 

Bushel weight, yield, height, heading and maturity 
dates were studied in early generations of the cross 
X436-8 x C.1.5190. Bushel weight of Clintafe x Beedee, 
kernel width in C.1.2711 x Clarion and groat percentage in 
Vicland x Minhafer were also studied. The first two 
crosses were carried through the F; generation and the 
last two through the F, generation. 

Unselected families from a single F, plant and selected 
lines from these families were grown comparatively to 
learn effectiveness of selection in altering a specific 
character. Stability of performance was examined by 
growing several generations in the same year and by 
growing the same generation more than one year. Herita- 
bility estimates were made from variance components and 
the regression method. Correlations between generations 
provided an additional estimate of heritability. 

Genotypic and phenotypic correlations calculated 
between variables in the X436-8 x C.I.5190 cross revealed 
that only a few variables were sufficiently correlated to 
be used as a selection index. Higher yielding lines had 
higher bushel weight, were taller, and they headed and 
matured later. 

Segregation for kernel width, heading date, yield and 
height after three generations of selection was detectable 
by statistical analyses. However, segregation for groat 
percentage, bushel weight, and maturity date after two 
generations of selection was not statistically detectable. 

Heritability estimates from variance components for 
yield, bushel weight, heading date, groat percentage and 
kernel width were uniformly high for single years. Single 
year estimates for height and maturity were variable. 
Two-year estimates were considerably lower for bushel 
weight and slightly lower for maturity date. Values for 
heading date and yield remained high, and the estimate for 
height increased slightly. Regression estimates were 
more variable and except for estimates from generations 
grown in the same year, it was felt that the seasonal mean 
weighed too heavily in this formula. 

Early generation populations indicated that bushel 
weight, yield, kernel width, and groat percentage were 
inherited as quantitative characters. Earliness and tall- 
ness appeared to be incompletely dominant and com- 
plexly inherited. 

From the data presented in these investigations it 
appeared that where wide differences occurred between 
parental varieties, F2, derived lines seemed to be quite 
predictive of breeding performance of later generation 
selections. This suggested the possibility of choosing F2 
plants for growing with little selection in the F; and F, 
generations. In the F, generation only the most superior 
F, derived lines would be retained and heavy selection 
within lines would then be made. 

Microfilm $2.00; Xerox $6.60. 136 pages. 





BIOLOGICAL STUDIES OF SOME NEMATODES 
OF THE GENUS PARATYLENCHUS 
MICOLETZKY, 1922 


(L. C. Card No. Mic 59-4555) 


Harlan Leon Rhoades, Ph.D. 
The University of Illinois, 1959 





A comprehensive study was made of the developmental 
biology and the parasitic relationships of an Illinois field 
population of Paratylenchus projectus Jenkins, 1956. P. 
dianthus from an Illinois greenhouse was studied toa _ 





lesser degree. 


Feeding, observed on roots of seedlings growing in 
agar, was found to be chiefly ectoparasitic on epidermal 
cells and root hairs in the young mature region. Stylet 
insertion is a slow process requiring several minutes, 
followed by a period of relative inactivity in which saliva 
flows forward in and fills up the salivary duct and ampulla. 
No flow of saliva from the stylet was observed, but the 
salivary reservoir became less opaque and a granular 
dome built up around the stylet tip inside the host cell 
during feeding. The nature of this granular mass was not 
determined. Apparently it caused little disturbance to the 
host cell protoplast, as streaming continued in seemingly 
normal fashion during feeding and, in epidermal cells of 
tobacco, for many days after feeding had stopped and the 
stylet had been retracted. The protoplasts of red clover 
root hairs contracted and disappeared after prolonged 
feeding. No other evidence of local pathology was seen. 

These paratylenchs were relatively sedentary once 
they began to feed in a suitable cell: certain larvae and 
females were observed to feed from a few days to over a 
week from one cell. Females laid eggs at the rate of 
about 3 per day while feeding on red clover roots. 

The life cycle of P. projectus required about 30 days 
at 23 to 25°C. on red clover growing in agar. On red 
clover growing in sterilized soil the time was reduced to 
23 days. There are four larval molts, with the first 
occurring in the egg. Second and third stage larvae feed 
in the same manner as adult females. Except for lacking 
sex organs they are very similar morphologically to the 
females. The fourth or preadult larval stage however, is 
morphologically and physiologically specialized. Its 
stylet and esophagus are so weakly developed that it 
appears much different than other stages of the same 
species. Opaque granules with the esophagus of the pre- 
adult also tend to obscure generic characters. P. pro- 
jectus and P. dianthus preadults apparently do not feed 
and are capable of surviving for years in moist soil, thus 
representing an effective adaptation for survival in 
absences of hosts. In young pot cultures they were passed 
through rapidly but tended to accumulate as the population 
rose. When placed in active root or leaf diffusates, these 
preadults molted rapidly into the adult nematode, but when 
placed in water only a small percentage molted, indicating 
that a molting factor diffuses from plant parts. There was 
an imperfect correlation between suitability as hosts and 
the production of the molting factor, however. Preadults 
of P. projectus were also demonstrated to have greater 
tolerance of desiccation and of sudden freezing than young 
larvae or adult females. 

In pathogenicity tests, top and root growth of carnation 
was reduced significantly by heavy populations of P. 
dianthus. Top and root weights of Ladino and red clovers 
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also were reduced significantly by heavy populations of 

P. projectus, but in a single test soybeans appeared to be 
unaffected by this nematode. Chlorosis seemed to be 
associated with nematode damage of Ladino clover, but 

no above ground symptoms could be detected on carnation, 
red clover, or soybeans. No lesions or other evidence of 
local injury were observed on roots, yet root systems of 
infested Ladino clover, red clover and carnation were 
less extensive and in general less dense than the unin- 
fested. Microfilm $2.00; Xerox $5.00. 100 pages. 


STUDIES ON FERTILIZER NITROGEN AND 
ITS LOSS TO THE ATMOSPHERE 


(L. C. Card No. Mic 59-5090) 


Richard Arthur Schwartzbeck, Ph.D. 
University of Minnesota, 1959 


Adviser: John M, MacGregor 


The effect of high rates of nitrogen fertilization on the 
yield of field corn and on the nitrogen uptake by the corn 
plant as measured by the nitrogen content of the plants at 
various stages of development was studied at two experi- 
mental fields in southern Minnesota. | 

The quantitative determination of the extent of nitrogen 
volatilization from nitrogen fertilized soils was studied in 
the laboratory by means of infra-red and mass spectro- 
scopic methods of gas analysis. 

Nitrogen fertilizer rates ranging from no nitrogen to 
1080 pounds of nitrogen per acre from ammonium nitrate 
were applied as a sidedressing to corn plants on a Port 
Byron fine sandy loam and a Nicollet silty clay loam. 
There were no significant differences in corn grain yields 
as a result of the application of nitrogen from ammonium 
nitrate. 

Nitrogen content of the corn plants at various stages of 
development were determined to measure effects of nitro- 
gen sidedressing on nitrogen uptake. Corn leaf samples 
were obtained at three week intervals during the growing 
season/and grain samples were obtained at harvest from 
the plants on the two experimental fields. Leaf nitrogen 
content was highest two to three weeks after the side- 
dressed nitrogen was applied, and decreased gradually as 
the corn plant matured. There was no trend or consistency 
in the nitrogen content of the fifth, sixth or seventh leaf as 
related to amounts of nitrogen fertilizer applied to the 
soil. Supplemental phosphate-potash applications did have 
the effect of increasing the nitrogen content of the grain at 
harvest. 

Nitrogen compounds labeled with N’® were added at 
two rates to four different surface soils at two moisture 
levels. Each of these compounds, N’°H,NO;, NH,N’°O;, 
N’°H,Cl, HN*5Os; and N**H,CON’'H, was added to a Nicollet 
Silty clay loam (pH 6.4); a Fargo clay loam (pH 7.7); a 
Fayette silt loam (pH 6.6); anda Laredo loamy fine sand 
(pH 8.0), to determine possible losses of gaseous forms of 
nitrogen to the air. 

Analyses of the gas evolved from soils at field moisture 
Capacity when fertilized with any of the five nitrogen com- 
pounds tested, showed only trace amounts of nitrous oxide 
(N,O) and/or nitrogen (N,) gas. Losses occurred princi- 





pally from water saturated soils except in the case of 
ammonium chloride or in urea fertilized soils which 
evolved only trace amounts of nitrous oxide (N,O) and 
nitrogen (N; ) gas. 

Nitrous oxide evolution from an ammonium nitrate 
fertilized water saturated Nicollet silty clay loam over a 
twenty-eight day period was greater than the amount of 
fertilizer nitrogen applied. By using two forms of 
nitrogen-15-labeled ammonium nitrate, one in which the 
ammonium group was labeled and the other in which the 
nitrate group was labeled, it was found that practically all 
of the nitrogen (Nz) gas evolved came from the nitrate 
group. 

Nitrous oxide evolution was greater than nitrogen 
(N,) gas evolution from water saturated soils fertilized 
with ammonium nitrate, with the exception of the Fayette 
silt loam in which the two gases were evolved in equal 
amounts. When water saturated soils were fertilized with 
nitric acid, evolution of nitrogen (N,) gas was greater than 
evolution of nitrous oxide. The proportion of the applied 
nitric acid volatilized as nitrogen (N,) gas was in direct 
relation to the organic matter content of the soil. High 
losses were associated with a high organic matter content. 

Infra-red analyses of the evolved gas showed trace 
amounts of nitric oxide, nitrogen dioxide, and ammonia, 
from only a few soil-nitrogen fertilizer combinations. 
Ammonia was notably absent in the evolved gas from the 
ammonium, nitrate, or urea-fertilized Laredo loamy fine 
sand. Microfilm $2.00; Xerox $6.60. 140 pages. 


HERITABILITY ESTIMATES OF AND 
INTERRELATIONSHIPS BETWEEN CHARACTERS 
IN FOUR SOYBEAN CROSSES . 


(L. C. Card No. Mic 59-5828) 


Anilkumar Amratlal Sheth, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor James H, Torrie 


The inheritance of several quantitative characters was 
studied in four soybean crosses, Blackhawk x Capital, 
Harosoy x Capital, Hawkeye x Capital and Clark x Capital. 
The parents and the F, generation of each cross were 
grown as spaced plants in a randomized complete block 
design, replicated four times, in 1955. From each cross 
154 random plants were selected and the progeny grown 
in the F, and F, generations in drilled-rows in 1956 and 
1957 respectively. In 1958 the experiment was limited to 
the F, and F, generations derived from 77 F, plants for 
each of the two crosses, Blackhawk x Capital and Hawkeye 
x Capital. The former was grown at Madison while the 
latter was planted at both Madison and Arlington. 

Heritability estimates in the broad sense were com- 
puted by the variance component method for the F2 genera- 
tion and in the narrow sense for the F, and F, generations 
grown in 1958. Regression of later generation on earlier 
generation provided heritability estimates in the narrow 
sense. These were computed by two methods, the conven- 
tional and the standard unit or correlation. Heritability 
estimates in the narrow sense were computed for the 
F2 through the F, generations. Phenotypic correlations, 
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which provide interrelationships between characters 
within a generation were computed for all generations; 
whereas, genotypic correlations which provide genotypic 
association between characters were computed for the 
F, and F; generations grown in 1958. 

Heritability estimates for seed yield were low and 
erratic between crosses and between generations within 
across. Seed yield was highly influenced by environment 
and genotype-environment interaction, thus selection in 
early generations for high yielding lines would be difficult. 
Good agreement between heritability estimates of the F, 
and F; generations with those of later generations for 
plant height, flowering, fruiting period and maturity indi- 
cated that spaced plants were good indicators of the per- 
formance of their progenies for these characters, thus 
making selection of useful lines possible in early genera- 
tions. Heritability estimates for seed weight and lodging 
resistance were higher for early maturing crosses than 
for late maturing crosses. Although the estimates of 
heritability for seed weight were slightly higher than those 
for resistance to lodging, they were not as consistent from 
generation to generation. 

The heritability values for first flower were not as 
high or consistent from generation to generation as those 
for fifty per cent flowering. Heritability estimates for oil 
content were slightly higher than those for protein content; 
whereas, those for seed quality were consistently low for 
all crosses and generations. 

Plant height was positively correlated with seed yield, 
maturity and resistance to lodging. This indicated that it 
would be difficult to obtain lines possessing late maturity, 
high seed yield and resistance to lodging by selecting the 
taller plants in a population. Seed yield showed no other 
strong association. 

The following correlations were appreciable in magni- 
tude and may be of value in selection: Fifty per cent 
flowering with first flower and maturity, low protein 
content with both high oil content and seed yield. Seed 
quality was negatively correlated with almost all charac- 
ters, whereas, seed size was not strongly associated with 
any character. Microfilm $2.00; Xerox $5.60. 112 pages. 


THE EFFECT OF TEMPERATURE, 
INOCULATION SEQUENCE, AND STAGE OF 
DISEASE ON THE INTERACTION OF 
POTATO VIRUSES X AND Y IN TOBACCO 


(L. C. Card No. Mic 59-6145) 


Richard Franklin Stouffer, Ph.D. 
Cornell University, 1959 


The temperature at which tobacco plants are held fol- 
lowing inoculation with potato virus X (PVX) or with PVX 
plus potato virus Y (PVY) greatly affects the total concen- 
tration of PVX produced and also affects the magnitude of 
the ratio of the concentration of PVX in doubly infected 
plants to that in singly infected plants (Xxy/Xx ratio). In 
plants inoculated with PVX and held at 19°, 28°, or 32°C 
for 17 days, PVX concentration in the first uninoculated 
leaves invaded (acute-stage leaves) was highest at 19° and 
lowest at 32°. This was true also for comparable leaves 
infected by both PVX and PVY, but the differences due to 





temperature were not as great as in singly infected plants. 
The Xxy/Xx ratio was 2-3 at 19°, 5-6 at 28°, and 10-15 at 
32. 

Investigations were also conducted to determine the 
effect of sequence of inoculation on the Xxy/Xx ratios. 
One series of experiments involved the use of leaves 
systemically invaded by one virus and mechanically 
inoculated with the second virus. Regardless of the se- 
quence of inoculation or of whether one or both viruses 
were introduced into leaves by mechanical inoculation, 
infection by PVY had only a minor stimulatory effect on 
PVX multiplication. The Xxy/Xx ratios were quite low 
(approximately 1.6) compared with ratios from acute- 
stage leaves (approximately 8-10). The ratio was not 
significantly affected by the identity of the virus that was 
introduced mechanically or by that of the virus that 
invaded the leaf systemically. 

The same general sequence of inoculation was followed 
in other experiments except that both viruses were 
mechanically inoculated into the same leaf. As in the 
previous experiment, PVY did not stimulate PVX multipli- 
cation to the degree that it does in acute-stage leaves; 
the Xxy/Xx ratios were again quite low. In this experi- 
ment, however, where both viruses were introduced 
mechanically, inoculation with PVY before PVX resulted 
in a stronger synergistic interaction than did any other 
treatment (Xxy/Xx ratio of 2.0-2.4). In contrast, the 
introduction of PVY before PVX under the conditions in 
the previous experiment resulted in ratios that never 
exceeded 1.2. The stronger synergistic interaction when 
PVY was introduced before PVX (both by mechanical 
inoculation) than when any other inoculation sequence as 
used is in direct contrast to the situation with acute-stage 
leaves, where this inoculation sequence leads to lower 
ratios than does any other sequence. 

The PVX concentration was also determined in both 
singly and doubly infected leaves during the 3 stages of 
disease. The concentration in singly infected leaves was 
highest in inoculated leaves and lowest in leaves that 
developed after systemic spread (chronic-stage leaves) 
or in acute-stage leaves, depending upon the interval after 
inoculation. In contrast, the highest PVX concentration 
in doubly infected plants was found in acute-stage leaves 
and the lowest generally in inoculated leaves. 

Consideration of all available data led to the conclusion 
that high Xxy/Xx ratios, like those characteristic of 
acute-stage leaves following simultaneous inoculation, 
result from the fulfillment of at least 3 requisite condi- 
tions: 1) introduction of PVY by systemic movement 
rather than by mechanical inoculation, 2) initiation of 
PVY infection during a critical stage early in the develop- 
ment of the leaf, and 3) presence of PVX during the 
logarithmic phase of PVY multiplication. 

In all experiments, PVX assays were made on the 
local-lesion host, Gomphrena globosa L. 

Microfilm $2.00; Xerox $3.00. 43 pages. 
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INVESTIGATIONS OF THE FLOWERING HABIT 
AND WINTER SURVIVAL OF RED CLOVER, 
TRIFOLIUM PRATENSE L., DURING THE 
FIRST YEAR OF GROWTH 


(L. C. Card No. Mic 59-5836) 


Henri Paul Therrien, Ph.D. 
The University of Wisconsin, 1959 





Supervisor: Professor Dale Smith 


Investigations were conducted during the period of 1956 
to 1959 at Madison, Wisconsin, regarding (1) the influence 
of seeding date on flowering and winter survival in seedling 
stands of several clovers, (2) the influence of management 
on the flowering and winter survival of medium red clover 
during the seedling year, and (3) the influence of genera- 
tion of seed production and age of stand from which the 
seed was harvested on the performance of Kenland medium 
red clover. 

Spaced plant populations were used in all the studies 
and were established in randomized and replicated rows 
18 to 24 inches apart with the plants 14 to 20 inches apart 
‘n the row. Plants were classified during early to mid- 
October of each seeding year on the basis of growth habit 
and flowering into five plant types. Winter survival data 
were collected each subsequent spring. 

Dollard, Lakeland, and Wisconsin Common medium red 
clover, Altaswede mammoth red clover, and Wisconsin 
Common Alsike clover were included in the date of seeding 
study. Seedings were made at five different dates at two- 
week intervals from May 15 to July 15 during two years, 
1957 and 1958. The percentage of flowering plants in each 
clover was highest in the earliest seeding date and de- 
clined with later seeding dates. No plants flowered in the 
July 15 seedings. Dollard medium red clover had a higher 
percentage of plants that did not flower at each seeding 
date than Lakeland and Wisconsin Common. Lakeland was 
intermediate in this respect. The greatest diversity of 
plant types in the medium red and alsike clovers occurred 
in the mid-June seedings, and in Altaswede in the mid- 
May seedings. A higher percentage of winterkilling 
occurred in the flowering plants of the various clovers 
than in the nonflowering plants. The flowering plant types 
with weak or no crown rosette of leaves and tillers and 
with upright flowering stems were the most susceptible to 
winterkilling. The percentage of winterkilling in each 
clover was highest in the May 15 seedings and decreased 
in the later seeding dates. 

The influence of certain managerial treatments on 
morphological, physiological, and biochemical character- 
istics of Wisconsin Common and Dollard medium red 
clover as related to flowering and winter survival in the 
seedling year was studied during 1956 to 1959. Some 
plants were allowed to grow and flower freely during the 
seedling year, while others were prevented from flower- 
ing by various management treatments. A high percentage 
of the plants that were allowed to flower freely had weak 
or no crown rosettes of leaves and tillers and had upright 
flowering stems when classified for plant types in early 
October. When these plants were compared with plants 
where flowering was prevented they showed a smaller 
number of nonflowering crown tillers; a smaller width of 
crown; a lower dry weight of crown, root, and total 
available carbohydrates in the roots; less root branching; 





and a slightly lower percentage of total available carbo- 
hydrates in the roots. Winter survival of the plants 
allowed to flower freely was also lower than for the plants 
where flowering was prevented. 

Plants from treatments where flower buds or elongat- 
ing tillers and/or flowering stems were removed at 
intervals during the seedling year had a greater develop- 
ment of the crown rosette and root, and overwintered 
better than the plants that were allowed to flower freely. 
Plants where crown tillers were removed as they began 
to elongate at weekly intervals during the summer until 
September 1 had the greatest development of crown and 
root and the highest percentage of winter survival. There 
was little difference among treatments where flowering 
was prevented in the percentage of total available carbo- 
hydrates in the roots. The response of Wisconsin Com- 
mon and Dollard medium red clover under each managerial 
treatment was similar. 

The influence of generation of seed production and age 
of stand from which the seed was harvested on the per- 
formance of Kenland medium red clover was studied 
during 1956 and 1957. Most of the seed increases per- 
formed much like. No marked trend was found with 
advance in generation or with increase in age of stand 
from which the seed was derived. 

Microfilm $2.00; Xerox $5.40. 109 pages. 


THE RETENTION AND EFFECT OF 
2,4-DICHLOROPHENOXYACETIC ACID (2,4-D) 
SPRAYS ON WINTER WHEAT 


(L. C. Card No. Mic 59-5393) 


Harvey Darrell Woofter, Ph.D. 
The Ohio State University, 1953 


A study was conducted to determine the amount of a 
2,4-dichlorophenoxyacetic acid (2,4-D) spray retained by 
a cereal crop under field conditions. The effects of stages 
of development, volumes of spray, rates of 2,4-D, formu- 
lations of 2,4-D, and varieties of wheat on retention of 
sprays were investigated. Studies were also conducted to 
determine the influence of these 2,4-D sprays on the 
yield, seed weight, and seed viability of winter wheat. 

The technique used to determine the amount of reten- 
tion was to incorporate a water soluble dye into the sprays. 
It was necessary to use a dye which would not penetrate 
intact plants and which could be removed completely by 
washing. The dye which proved best for this purpose was 
duPont Anthraquinone Blue; all spray solutions had 0.4 
per cent of this dye incorporated into them. 

The investigations were conducted in 1951 and 1952 at 
Camp Detrick, Frederick, Maryland. The plot size was 
42 square feet in 1951 and 523 square feet in 1952. Plots 
were protected at the time of spraying by a movable 
chamber to prevent drift of spray material to adjacent 
plots. The spray applications were made with a modified 
DeVilbiss type MBC spray gun having a Decorator’s 
combination spray head (MBC-231) and veiling cap. 
Compressed nitrogen was used as a source of pressure 
which, at 10 pounds per square inch, produced droplets 
chiefly in the size range of 4 to 2 mm. in diameter. 

Two samples, each 1 foot of a drill row, were cut off 
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at ground level from each plot approximately 10 minutes 
after it was sprayed. The samples were taken to the 
laboratory where they were washed in a measured amount 
of distilled water; an aliquot of the resulting wash solution 
was sed to determine the amount of dye present. The 
concentration of dye in the solutions was determined with 
an Evelyn photoelectric colorimeter equipped with a 540 M 
filter. After these determinations were made, the per 
cent of dye present in each solution was read from a 
standard density curve which was prepared by using solu- 
tions of known concentrations of the dye. The amount of 
dye retained by the plants was determined from the per 
cent of dye in the wash solutions. The per cent of reten- 
tion for 2,4-D was assumed to be the same as it was for 
the dye. By this means, the amount of 2,4-D retained was 
figured in grams per plot using the average of the 2 
samples for these determinations. 

The plots were harvested when mature, and the weight 
of grain was recorded in grams for each plot. A 100- 
grain sample was taken from each of the 1952 plots for 
kernel weight and seed viability determinations. 

The average retention of 2,4-D sprays varied from 
approximately 25 to 95 per cent, depending upon the 
following factors: Stage of development, volume of spray, 
formulation of 2,4-D, and variety of wheat. 

Stages of development had a highly significant effect on 
retention in all experiments. There was a consistent 
increase in retention as the plants developed up to the 
late boot stage. The amount of retention decreased 
slightly at early head and postfertilization stages. 

The volumes used in this study (3,6, and 12 gallons 
per acre) had a highly significant effect on retention. 
There was no real difference between the retention of the 
3 and 6 gallon volumes, but the 12 gallon volume gave a 
lower retention at every stage than either the 3 or 6 gallon 
volumes. The greatest differences occurred during the 
early stages when the leaf area of the plants was small 
and run-off from the high volume was greatest. These 
results indicate that there will be little, if any, increase 
in the amount of retention obtained by reducing the volume 
below approximately 6 gallons per acre. 

Rates of 2,4-D had a highly significant effect upon the 
amount of herbicide retained. As the rate was increased 
(i.e., from 3/4 to 1$ to 3 pounds) and other factors re- 
mained constant, the amount of 2,4-D retained increased 
approximately proportionally (i.e., from 0.265 to 0.544 to 
1.098 grams). 

There was a highly significant effect of 2,4-D formula- 
tions on the amount of 2,4-D retained by the wheat. The 
isopropyl ester from Dow Esteron 44 and the triethanol- 
amine salt with 1 per cent Tergitol 7 (a wetting agent) 
gave the highest and second highest retention respectively. 
Wetting agents probably played an important role in the 
higher retention of these formulations. There were only 
very slight differences in retention among the other 4 
formulations. 

The effect of varieties on retention was not as great 
as the other factors which were investigated. The differ- 
ences among varieties were not statistically significant, 
but when the 3 varieties selected for susceptibility to 
2,4-D were placed in one group and the 3 varieties with 
the highest resistance in another, there was a statistically 
significant difference between the two groups. 

The factor having the greatest effect on yield was the 
stage of development at which 2,4-D was applied. In each 





experiment a highly significant effect was noted. The 
greatest yield reductions occurred when applications were 
made at the early head stage (when anthesis was taking 
place). Smaller but significant yield reductions occurred 
from applications approximately 2 weeks before heading 
when the wheat was in the boot stage. 

Rates of 3/4, 1, 13, and 3 pounds of the acid equivalent 
of 2,4-D were used in these investigations. All rates 
produced significant yield reductions when applied at 
susceptible stages, but no significant reductions occurred 
from any rate at resistant stages. The most resistant 
period was between the fully tillered and the jointing stage. 

The effect of volumes of 3, 6, and 12 gallons per acre 
on yield was not statistically significant except between 
the 6 and 12 gallon volumes at the 13 pound rate. This 
suggests that there may be other factors such as coverage 
or absorption into the leaf which prevent the highly sig- 
nificant effects of volume on retention from being mani- 
fested in the yields. 

Formulations had highly significant effects on yields, 
but chiefly when applied at susceptible stages. The 
triethanolamine salt with 1 per cent of Tergitol 7 pro- 
duced greater yield reductions than the butyl or isopropyl 
esters (without wetting agents). 

Wheat varieties were found to differ significantly in 
their response to applications of 2,4-D. However, the 
differences among varieties are not very clear-cut since 
the same varieties were not the most susceptible at all 
stages. The varietal yield differences can not be attributed 
to differences in retention. 

The 1000-kernel weight of Thorne wheat was not 
reduced by 2,4-D applications at the early head stage, 
which was the stage at which the greatest yield reduction 
occurred. However, the kernel weight was reduced sig- 
nificantly by treatments at earlier stages with the greatest 
reduction occurring at the first stage. The yields were 
the highest where 2,4-D was applied at the first stage. 

The effect of 2,4-D formulations on 1000-kernel weight 
was highly significant. The 3 formulations which reduced 
yields the most also reduced the kernel weight signifi- 
cantly, but the 3 other formulations had little, if any, effect 
on it. 

There were no significant differences between rates of 
1 and 3 pounds of 2,4-D on 1000-kernel weight of Thorne 
wheat. However, indications were that the 3 pound rate 
may have reduced the seed weight slightly more. 

The only differential effect of 2,4-D on the 1000-kernel 
weight of the 6 wheat varieties was a significant increase 
in the weight for Fairfield because of treatment. Fairfield 
was one of the varieties which showed the least effect of 
2,4-D on yield. 

The germination of seed from plots treated with 2,4-D 
at the early head stage was reduced slightly. This reduc- 
tion was too small to be considered serious. 

All formulations had essentially the same effect on 
germination. The differences between rates of application 
were highly significant, with the 3 pound rate of every 
formulation reducing the germination below that of the 1 
pound rate. The reductions were small but generally 
consistent at all stages for all formulations. 

There were no consistent differences between varieties 
in the effect of 2,4-D on germination. 

In general, the greatest retention of 2,4-D sprays 
occurred at late stages of development from low volume 
applications (3 to 6 gallons per acre) of formulations 
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containing effective wetting agents. Rates of 3/4 to 3 
pounds of acid equivalent did not produce serious yield 
reductions when applied at resistant stages, but even the 
lowest rate reduced yields as much as 40 per cent when 
applied at the most susceptible stages. Fully tillered 
wheat was most resistant, and the crop was most sus- 
ceptible at the early head stage. Effective wetting agents 
approximately doubled the toxicity of triethanolamine salt 
formulations, making them more toxic than ester formula- 
tions without wetting agents. Wheat varieties showed 
fairly large differences in their resistance to spray 
applications of 2,4-D. Kernel weight was reduced slightly 
by heavy rates of the more toxic formulations, but this 
reduction did not always occur when the crop was treated 
at the more susceptible stages. Heavy rates of 2,4-D 
applied at the more susceptible stages reduced seed 
viability slightly. 

Rates of 2,4-D sufficient for the control of most broad- 
leaf weeks (3 to 3/4 pounds per acre) can safely be applied 
to winter wheat at the fully tillered stage without danger of 
any serious effects on yield, kernel weights, or seed 
viability. Microfilm $2.00; Xerox $4.80. 94 pages. 
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A STUDY OF THE CONTROL OF POST-HARVEST 
DECAYS OF STRAWBERRIES AND PEACHES 


(L. C. Card No. Mic 59-3572) 


Gabriel Robert DiMarco, Ph.D. 
Rutgers University, 1959 


Major Professor: Dr, Benjamin H. Davis 


The toll of fresh fruits and vegetables which are never 
consumed due to post-harvest decays amounts to over a 
billion dollars annually. These decays are caused pri- 
marily by bacteria and fungi present on or in the produce 
at harvest time. The reduction of these losses on straw- 
berries and peaches has been the objective of this re- 
search. Precooling the fruit to reduce the physiological 
activities of bacteria and fungi as well as of the fruit 
itself and chemicals to destroy the decay producing 
organisms are the primary methods used to prevent decay. 

Several chemicals were tested to determine their 
value in controlling brown rot and Rhizopus rot of har- 
vested peaches. Mycostatin, Nystatin, at 100 ppm (active), 
a broad spectrum antifungal antibiotic used in human 
therapy and Dowicide A-M 245, Sodium O-phenylphenate, 
at 1000 ppm (active), gave the best results. These two 
materials substantially reduced decay of inoculated and 
field run peaches when applied as a dip, in the cooling 
water of a hydrocooler, and on prepackaged peaches. 
Mycostatin gave better results than Dowicide in most of 
these tests. Dowicide has been approved as a post- 
harvest treatment on peaches by the Food and Drug Ad- 
ministration and is expected to gain widespread use soon. 





Inoculation and incubation studies have shown that 
peaches must be treated within 9 hours after harvest if 
good control of decay with chemicals is to be obtained. 
After nine hours the fungus penetrates the peach surface 
and the chemicals used become ineffective in control. 

Several chemicals were also tested to determine their 
value in controlling post-harvest strawberry decays. The 
primary strawberry decays are Botrytis and Rhizopus 
rots. Mycostatin at 100 ppm (active) substantially reduced 
these decays when applied as a dip or inthe cooling water 
of a hydrocooler. Captan, N-(Trichloromethylthio)-4- 
Cyclohexene-1, 2-Dicarboximide, at 1200 ppm was less 
effective in controlling strawberry decays than Mycostatin. 
Captan treated berries had far less decay than untreated 
controls but it left an objectionable residue on the fruit. 
This chemical has been approved as a post-harvest treat- 
ment for strawberries by the F.D.A. 

Although the work presented demonstrates that good 
control of strawberry decays can be obtained by hydro- 
cooling with a chemical in the cooling water, wetting a 
commodity as perishable as strawberries has long been 
frowned upon. The use of vacuum to remove field heat 
from strawberries would alleviate this problem. 

Strawberries can be precooled effectively by vacuum 
cooling. Wet strawber-~ies cool faster than dry straw- 
berries. The moisture on the surface of the berries 
evaporates rapidly under vacuum and the energy needed 
for evaporation is removed from the berry in the form of 
heat. The strawberries are dry at the end of the cooling 
operation. 

Ripe strawberries cool faster than green berries 
under vacuum. 

Different parts of a strawberry cool at different rates. 
The flesh immediately surrounding the center cavity of 
the strawberries cools at a faster rate than any other 
area, moisture evaporating into the cavity and escaping 
around the calyx. Flesh just under the epidermis cools 
almost as rapidly as that surrounding the center cavity 
and the flesh between the surface and the cavity cools the 
slowest. ‘Microfilm $2.00; Xerox $5.60. 115 pages. 


STUDIES ON THE BARLEY 
YELLOW DWARF VIRUS DISEASE 


(L. C. Card No. Mic 59-5807) 


Gert Bernhard Orlob, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Deane C, Arny 


Virus diseases offer complex problems where an 
intrinsic relationship between vector, virus, and plant is 
involved. A study of these components is necessary to 
develop a better understanding of how the disease becomes 
established, and a basic concept of how and why it pro- 
duces its effects. 


PART I. 

1. According to acquisition and inoculation feeding 
studies, and retention of the virus by the vector, barley 
yellow dwarf virus (BYDV) was found to be a typical 
persistent virus. 
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2. In addition to five vector species previously re- 
ported, BYDV was transmitted by Rhopalosiphum poae 
(Gill.), but not by 3 other aphid species which occur on 
grasses. 

3. Ina few instances BYDV was mechanically trans- 
mitted to aphids using extracts from viruliferous individ- 
uals, but results were not readily repeatable. 

4. Oviparae and alatoid fundatrigeniae of R. fitchii, 
which perpetuate the life cycle of the species on rosaceous 
trees as winter hosts, did acquire and transmit BYDV. 

5. The vector pool of BYDV in 1957, 1958 and 1959 
was composed of Macrosiphum granarium, R. fitchii, and 
R. maidis. In addition, Toxoptera graminum appeared in 
large numbers in the spring of 1959 and was then the most 
abundant species. The first three aphid species were 
present in relatively the same proportion in each of the 
3 years; M. granarium being the most common vector in 
spring and fall, while R. maidis was the most prevalent 
one inthe summer. —_ 

6. It was suggested that aphid species which probably 
do not over-winter in Wisconsin (M. granarium, R. maidis, 
T. graminum) are established each year by migrants from 
the south. Claims of a long distance translocation of 
vector species were substantiated by timing the arrival 
of spring migrants in comparison with the departure of 
the same form from winter hosts in the area. 

7. The main wave of spring migration did not reach 
small grain fields before early May although a small 
number of alates arrived earlier. 

8. Following spring migration most aphid species 
failed to become abundant, but instead decreased rapidly 
during early July. R. maidis, which was more common in 
July and August, colonized primarily corn. As corn is 
immune to BYDV the summer migrants of this species 
were virtually virus free. 

9. There was a degree of correlation between abun- 
dance of air-borne vector populations and occurrence of 
BYDV in the field. 

10. In other investigations accumulation and attraction 
of aphids, behavior of spring migrants, percentage of 
aphids which were viruliferous, and plant host relations 
of aphid vectors were studied as they relate to the occur- 
rence, distribution, and spread of BYDV in the field. 

11. Use of insecticides reduced disease incidence in 
the crop. 

12. Root aphids (Pemphigini, Fordini) previously kept 
on a virus source as well as viruliferous apple grain 
aphids did not produce symptoms on test plants when they 
were fed on roots of these plants. 

















PART I. 

The terms mosaic-type and yellows-type virus diseases 
imply an association between type of vector transmission 
on one hand and macroscopic symptoms and metabolic 
disturbances on the other. At the present time it cannot 
be ruled out, however, that at least some of the physio- 
logical-biochemical changes accompanying virus infection 
are neither virus-type nor virus specific. Furthermore, 
difficulties in evaluating analytical data are produced by 
many factors. Some results conventionally obtained could 
be reversed by changing tissues used for analyses or 
environmental conditions. The present studies were 
intended as empirical analyses of the pathologically altered 
metabolism. The following estimations resulted: 

1. In infected leaves, respiration, amount of carbo- 





hydrates, and peroxidase activity increased; photosynthe- 
sis, transpiration, total-N, protein-N, and catalase 
activity decreased. 

2. Metabolic changes were greater in a susceptible 
than in a resistant barley variety. 


PART II. , 
Various environmental conditions affected the disease 


development in plants infected with BYDV. Symptoms 
expression was more pronounced at 16° and 20° than at 
24° and 28°C, and under long days and the highest light 
intensity used. Stunting of a susceptible barley variety 
could be overcome to some extent by applying gibberellic 
acid. Growth of infected plants was slightly stimulated by 
spraying IAA. Microfilm $2.05; Xerox $7.20. 153 pages. 


STUDIES ON DETERIORATION OF 
STORED CORN BY FUNGI 
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Subhi Abdel-Fattah Ahmad Qasem, Ph.D. 
University of Minnesota, 1959 


Adviser: CC, M, Christensen 


Freshly harvested corn gathered as such after standing 
in the field during frequent rains for as long as a month 
after maturity yielded no storage fungi from lightly surface 
disinfected kernels, and few storage fungi from kernels 
not surface disinfected. It seems probable that storage 
fungi do not normally invade corn grains to any extent 
before harvest. 

Corn arriving at terminals a few days to a few weeks 
after harvest had some internal and external inoculum of 
storage fungi, indicating that invasion of the grain by 
storage molds may occur soon after harvest. 

All lots of Grade No. 2 corn tested after being in 
storage for several months or longer were lightly to 
heavily invaded by a variety of storage fungi. Many of the 
kernels of some lots had ochre colored germs, and all of 
these ochre colored germs had been invaded by storage 
fungi, principally members of the Aspergillus glaucus 
group. 

When stored under conditions that permit the storage 
molds present in the kernels to grow, different lots of 
No. 2 corn deteriorated at greatly different rates. The 
rate of deterioration, as evaluated by increase in storage 
fungi, decrease in germination and development of dis- 
colored germs, was in general proportional to the mold 
count, the percentage of dead kernels, and percentage of 
discolored germs in the lots as they were received. 
Nearly all lots of No. 2 corn obtained from commercial 
storage bins, when stored in the laboratory at constant 
temperatures and moisture contents, deteriorated much 
faster, and deterioration developed at lower temperatures 
and lower moisture contents, than high grade seed-quality 
corn inoculated with storage fungi and stored under the 
same conditions. 

Aspergillus restrictus will invade, kill, discolor the 
germs and cause blue-eye in corn stored at moisture 
contents of 14% or just below, given time enough. Other 
members of the A. glaucus group species will invade, kill 
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and discolor the germs of corn stored at moisture contents 
of 14% and above; A. candidus at moisture contents of 15% 
and above, and A. flavus at moisture contents of 17-18% 
and above. Ata moisture content that will permit a given 
fungus to invade the germs of stored corn, a temperature 
of 30°C. is much more conducive to development of dis- 
colored germs than a temperature of 15 or 20°C. In com- 
mercial samples of No. 2 corn, which already have been 
invaded by storage fungi, deterioration may continue to 
develop slowly even at 10°C. 

Mechanical injuries to the pericarp of the kernels, 
especially breaks and cracks or scratches adjacent to the 
germs, greatly facilitate the entrance of storage fungi into 
the germ. In uninjured kernels, the normal mode of entry 
of storage fungi is through the point of attachment of the 
kernel to the cob. 

In any given sample of commercially stored corn of 
supposedly uniform moisture content, the moisture con- 
tent of individual kernels may range as much as 1.5 to 2% 
above and below the average. This may be a factor of 
some importance in the deterioration of lots of corn stored 
at supposedly safe moisture contents. 

A culture medium consisting of 20 g. agar, 180 g. 
sodium chloride, and 800 g. water, permits isolation of 
A. restrictus from surface disinfected kernels even when 
other members of the A. glaucus group are present in 
large amounts, and permits ready and certain identifica- 
tion of A. restrictus. 

Tests to determine number and kinds of fungi present 
in lots of corn might well be used more extensively by 
commercial storage firms in evaluating storability and 
deterioration risk of bulks of corn destined for long time 
storage. Microfilm $2.00; Xerox $5.00. 97 pages. 
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A review of the geographical distribution of Puccinia 
polysora Underwood, with special reference to its appear- 
ance on the African Continent in 1949 and its spread from 
West to East Africa has been presented in the first part 
of this manuscript. Literature concerning the morphology 
and host range of the uredial and telial stages on corn and 
other gramineae was compiled and compared with that of 
P. sorghi Schw. 
~ Tn an attempt to clarify the position of P. polysora 
among the other rusts on corn, morphological and host 
range studies were initiated. Isolates from 30 collections 
of P. sorghi and P. polysora from tropical and sub- 
tropical regions of the world were studied in relation to 
the morphology and host range of the incitant species. 
Morphological studies based strictly on the size, shape, 
color, and other characters of the urediospores and 
teliospores showed a distinct difference between P. poly- 








sora and P. sorghi on corn (Zea mays L.) and Guatemala 





Grass (Tripsacum laxum Nash.). The morphological 
characteristics of the two species appeared to warrant 
their continuation under separate binomials at least until 
the host range, life cycle, and pathogenicity of P. polysora 
were studied in more detail. Uredial host range studies 
did not elucidate the differentiation as hosts were similar. 
Guatemala Grass was reported for the first time as an 
additional host for P. sorghi under artificial inoculations. 
The aecial host of P. polysora was not determined: _ 

The second part of the paper represents a phase of the 
investigations at Wisconsin on the inheritance of patho- 
genicity in the corn rust pathogen P. sorghi, with special 
reference to the comparative behavior of tropical as well 
as sub-tropical isolates with these from the north tem- 
perate zones. The pathogenicity of P. polysora was inves- 
tigated in a preliminary manner on the same differential 
hosts. 

The pathogenic reactions of the original cultures from 
collections of P. sorghi from four different general areas 
were studied on the seven differential corn hosts. These 
hosts represent genotype groups: 1) inbred lines of corn 
known as Cuzco 1b, GG208R, B38, K148, and Black’s 
Yellow Dent (BYD), each with a dominant, allelic gene 
pair at the locus on the short arm of the chromosome 10 
that conditions rust reaction; and 2) Pop 35 and Pop 36 
in which a recessive, difactorial mode of inheritance 
apparently functions. 

Two single urediospore cultures of P. sorghi, originally 
from Puerto Rico (PR) and the other from southern 
Indiana (P), were inbred through the Oxalis aecial host 
and their pathogenicity characterized on the seven differ- 
ential host lines. Inbreeding these two cultures resulted 
in aeciospore recombinant lines representing eight patho- 
genic types (a to h) from the Puerto Rico (PR) culture, 
and two pathogenic types (a and b) from the Indiana (P) 
culture. Inbreds from the PR clone were recovered which 
showed both a loss and a gain in pathogenicity in compari- 
son to the mother clone. Hybrids between four recom- 
binants resulted in the recovery of pathogenicity types. 
The evaluation of the changes in range of pathogenicity 
was based on the phenotypic response of resistance, 
susceptibility and the mesothetic X reactions of both 
interacting genotypes, pathogen and host. 

The data showed that the original collections were 
heterozygous for pathogenicity factors, and that the ex- 
pression of some of these factors remained suppressed 
in the dicaryon of the uredial stage of the rust, as was 
first demonstrated by Dickson et al. working with northern 
isolates of P. sorghi. 

Preliminary pathogenicity studies with four isolates of 
P. polysora from East Africa and South America indicated 
that the seven corn lines used as differentials for P. 
sorghi were all susceptible to at least two isolates of P. 
polysora. Temperature and urediospore viability were 
found to be important factors in determining rust reaction 
in P. polysora. 

“The parallel study of these tropical collections and 
species with those in progress on P. sorghi from the 
temperate zones adds breadth to the knowledge of patho- 
genesis and the range in variability in these rust fungi. 

Microfilm $2.00; Xerox $5.60. 107 pages. 
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CONTROL OF ANTHRACNOSE OF AMERICAN 
SYCAMORE AND LONDON PLANE 


(L. C. Card No. Mic 59-3600) 


Hugh Donald Snyder, Ph.D. 
Rutgers University, 1959 


Major Professor: Dr. Spencer H, Davis, Jr, 


Anthracnose of Platanus, caused by the fungus Gloeo- 
sporium nervisequum (Feckl.) Sacc., is most severe on 
P. occidentalis, the native American sycamore. Somewhat 
less susceptible is the London plane, P. acerifolia which 
is used extensively for street tree plantings. The Oriental 
plane, P. orientalis is said to be most resistant but is 
extremely rare in the United States. 

A marked difference in the degree of susceptibility 
among individuals of P. occidentalis occurs. 

Symptoms of the disease may include: partial to 
complete defoliation, necrotic areas on and distortion of 
leaves, twig cankers, bud blast, twig blight, witches’ 
brooms, branch swellings and a marked reduction in the 
amount of fruit formed. 

During extensive field work, the author was unable to 
find the perfect stage of the fungus, Gnomonia veneta 
(Sacc. & Speg.) Kleb., on fallen leaves yet this is usually 
referred to as the major source of inoculum. Other 
workers likewise have found that the perfect stage rarely, 
if ever, occurs in the United States. 

The studies reported here indicate that twig cankers 
are the most important source of inoculum. 

Observations on the distribution of visible cankers on 
a native sycamore tree revealed two to three cankers per 
linear foot of living branch throughout the entire crown. 

Pollarding or thorough pruning of diseased portions of 
trees, practiced in some communities along the northern 
New Jersey shore for esthetic purposes, is reported to 
give partial to good control of anthracnose. 

The application of three to five or more foliar or 
protective sprays proved ineffective in controlling 

















anthracnose. The materials tried were: Dithane Z-78, 
Manzate, Fermate, Captan 50W, PMAS and Bordeaux. 
Bordeaux is usually recommended for this purpose. Not 
only is its performance mediocre but also it is unsightly 
for an extended period and its application ties up personnel 
and equipment during a normally busy season. 

The best control was obtained with a single delayed 
dormant or bud-break application of PMAS (phenyl mer- 
cury acetete 10%) at the rate of 1 pint per 100 gallons in 
hydraulic sprayers or 5 pints per 100 gallons in mist 
blowers. | 

Portions of London plane trees receiving single bud- 
break PMAS spray had-an average of 7.3% necrotic leaves 
compared with 22.7% for unsprayed portions. Nearly 12 
times as many blighted twigs were found on the unsprayed 
portions as on the sprayed portions. 

Half-tree plots of American sycamore trees hydrauli- 
cally sprayed once at bud-break with PMAS showed the 
following: sprayed portions had over twice as many 
healthy leaves as unsprayed portions, about two thirds as 
many living twigs (indicating a reduction in witches’ broom 
formation), about one quarter as many blighted twigs and 
nearly six times as many fruit. In addition, there was 
substantially less defoliation on sprayed portions. 

Beneficial physiological effects of the PMAS spray 
included a greener color in later formed leaves, appre- 
ciably larger leaves, longer current year’s shoots and 
almost complete elimination of aborted buds. 

In some instances, beneficial effects of the bud-break 
spray, expressed as less defoliation and fewer blighted 
twigs, were noted the following year. 

Timing of the spray application is very critical. Not 
only is the period for effective spraying brief but also it 
falls during the time of the year when rainy, windy weather 
makes spray application to large trees difficult. 

Injury resulting from the application of the PMAS is 
usually mild and limited to a slight yellowing and/or 
curling of the first-formed leaves. 

Microfilm $2.00; Xerox $6.40. 135 pages. 
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THE ROLE OF THE SPINAL CORD IN 
THE DIFFERENTIATION OF SOMITE-DERIVED 
SKELETAL MUSCLE 


(L. C. Card No. Mic 59-4592) 


Gordon Bennett Avery, M.D., Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Howard Holtzer 


The role of the spinal cord in supporting the differenti- 
ation of skeletal muscle has been in dispute since the 
papers of Schaper, Harrison, and Wintrebert more than 
fifty years ago. These authors felt that muscle developed 
independently of neural influence. Later papers by East- 
lick, Muchmore, Holtzer and Detwiler, and others again 





raised the question of a muscle-stimulating action of the 
spinal cord. This problem was reexamined in the present 
paper, using chick material, staged according to Hambur- 
ger and Hamilton. 

Somites of various ages, alone and in combination with 
other tissues, were isolated and grown in tissue cultures 
and as grafts on the chorio-allantoic membrane. The 
differentiation of skeletal muscle was studied in the 
explants, and the amount of muscle was quantified. 

With increasing age of the somite explants, increasingly 
well differentiated muscle was formed in increasingly 
large quantities. By stage 20 a substantial muscle tissue 
was produced. However, when small amounts of spinal 
cord were added to the somite explants, the quantity of 
muscle formed was increased manyfold, and its differen- 
tiation was more mature. With a single exception, 
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spontaneous twitching was observed only in spinal cord- 
containing grafts. 

The increased muscle formation by somite mesenchyme 
in the presence of the spinal cord was observed over the 
entire period studied, from stage 9-10 to stage 20. In the 
presence of the spinal cord the same amount of muscle 
was formed whether stage 9-10 somites were used as 
explants or whether the much cider stage 20 somites were 
used. 

Other tissues were combined with somites and grafted 
to the chorion. Of these, only notochord and mesonephros 
(which was contaminated with lateral mesoderm) showed 
muscle-promoting activity. Brain, epidermis, and 6-day 
cartilage were inactive. Six and 10 day liver and kidney 
caused a decrease in the amount of muscle formed. There 
was no significant difference between ventral and dorsal 
spinal cord. 

These results indicate that the spinal cord, in the chick, 
exerts a strong stimulus to the growth of muscle from 
somite mesenchyme. This influence embraces the period 
between day one and a half and day three and a half of 
embryonic development, during which the embryo is 
increasing rapidly in size and complexity. This growth- 
promoting influence is limited to the spinal cord, except 
that the notochord and mesonephros may have weaker and 
more circumscribed activities. The long duration of the 
spinal cord’s stimulation of muscle growth suggests that 
its role is that of highly selective nutrition, i.e. the 
supplying of a specific factor needed for muscle develop- 
ment. Microfilm $2.00; Xerox $3.00. 55 pages. 


AN INVESTIGATION OF LOW THRESHOLD 
MOTOR UNITS IN THE HUMAN TIBIALIS 
ANTERIOR MUSCLE 


(L. C. Card No. Mic 59-5777) 


Virginia Florence Harrison, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Otto A, Mortensen 


Introduction: 


In the course of several previous studies in this labo- 
ratory potential spikes were recorded,on the inkwriter 
electromyograph which appeared to be and were inter- 
preted as motor unit action potentials. Such an interpre- 
tation should not be made from an inkwriter tracing alone 
because the wave form and duration of the potential, 
factors upon which the interpretation rests, cannot be 
determined with sufficient accuracy. Therefore experi- 
ments were designed to record muscle action potentials 
simultaneously with the inkwriting electromyograph and 
the cathode ray electromyograph using surface and 
concentric needle electrodes in order to determine 
whether or not the spike potentials recorded by the ink- 
writer represented single motor unit activity. Further- 
more, this study was designed to demonstrate minimal 
voluntary muscular activity in the normal human subject. 
Sound recording of action potentials proved to be a sig- 
nificant adjunct both in the identification and voluntary 
control of minimal muscular contraction. 











Method: 





Electromyograms were made with a Gilson eight 
channel inkwriter electromyograph equipped with a loud 
speaker and an Electro-Mechanical Development Company 
cathode ray electromyograph. A bipolar surface elec- 
trode (3 mm. silver rods 5 mm. apart) and a DISA 
concentric needle electrode (0.6 mm. diameter) were 
used. 

The subjects sat on straight chairs or on a high stool 
and produced minimum isometric or isotonic contractions 
of the tibialis anterior muscle. Twelve normal human 
adult subjects were used. 


General Procedure: 





The right tibialis anterior muscle was used exclu- 
sively. The skin was washed, lightly sanded and rinsed 
with acetone and alcohol. Surface electrodes were applied ~ 
using electrode paste and fixing them in place with ad- 
hesive tape. Needle electrodes were inserted just 
proximal to the surface electrodes to a depth not exceed- 
ing 6 mm. Because the fasciculi of the tibialis anterior 
are 5-8 cm. long and the muscle fibers run the full length 
of the fasciculus the surface and needle electrodes could 
readily pick up the action potentials from the same motor 
unit. 


Results: 


Synchronous action potentials from surface and needle 
electrodes were recorded simultaneously on the inkwriter 
and cathode ray electromyographs. The action potentials 
recorded with the needle electrode on the cathode ray 
EMG. had parameters which warranted their identification 
as single motor unit potentials. It was concluded that 
with a cathode ray electromyograph available as a con- 
trol, single spike potentials from surface or needle 
electrodes recorded by the inkwriter EMG. could be 
designated as single motor unit potentials. 

During minimal voluntary contraction some electro- 
myograms recorded the action potentials of six individual 
motor units. These varied considerably in amplitude and 
frequency. In some instances each of these motor units 
could be selectively isolated and contracted individually. 
Voluntary control of single motor unit activity was further 
demonstrated by patterns of single, double, or triple motor 
unit contractions and by serially consecutive contractions 
from 1-10. The ability to select, isolate and voluntarily 
control individual motor unit contraction varied consider - 
ably between subjects and at different times in the same 
subject. 


Conclusions: 





1. Single motor unit action potentials can be recorded 
with the inkwriter electromyograph, however, simultane- 
ous recording of the same potential with the cathode ray 
electromyograph is essential for identification. 

2. During minimal contraction potentials from six 
individual motor units were identified on the inkwriter 
electromyogram when a single surface electrode was 
used. 

3. In some instances individual motor units were 
selectively isolated and voluntarily contracted. 

4. Voluntary control of single motor unit activity was 
demonstrated by electromyograms showing predetermined 
contraction patterns. 
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5. Mental concentration plus visual (cathode ray screen 
and inkwriter record) and auditory (loud speaker) aids are 
important to voluntary control. 

Microfilm $2.00; Xerox $6.80. 143 pages. 


EXPERIMENTAL STUDY OF THE 
THYROID IN THE FETAL RAT 


(L. C. Card No. Mic 59-6058) 


Ung Kee Hwang, Ph.D. 
University of Minnesota, 1958 


Adviser: Lemen J. Wells 


The experiments were designed to test the view that 
the hypophysisthyroid system begins to function before 
birth. The work was based upon 415 experimental fetuses 
(E) and a similar number of litter-mate controls (C) from 
205 pregnant rats of the Sprague-Dowley strain. 

The experimental fetuses were subjected to treatment 
in utero or after “extra-uterinization” in such a way that 
the placental circulation remained intact. The age of the 
fetuses was determined from the exact time of witnessed 
mating. The treatments were begun at about 183 or 193 
days of fetal age and terminated, by sacrificing the 
mothers, at 21 days and 15 hours. This time of termina- 
tion was about one hour before expected delivery. 

Three kinds of treatment were given: subcutaneous 
injection of hormones, surgical ablation of the fetal 
thyroid or hypophysis, and injection of hormone after the 
surgery (replacement therapy). 

After killing the mother, the E and C fetuses were 
removed quickly and weighed. The thyroid and hypophysis 
were fixed into Bouin’s solution for study. In most cases, 
the left tibia was also prepared in order to examine the 
possibility that the tibia is a target organ for hormone 
from the fetal thyroid. The tissues were embedded in 
paraffin and cut serially. The sections were stained with 
hematoxylin and eosin or by the van Gieson method (thy- 
roid) or by Masson’s trichrome method (hypophysis). 

Volumetric, microscopic and micrometric observations 
were made, using, respectively, the paper-weight method, 
a microcomparator and an ocular micrometer. 

Subcutaneously-injected thyroxin retarded the growth 
of the fetal thyroid. Injected triiodothyronine (TIT) also 
caused this effect. This effect was prevented by the 
injection of thyrotrophin (TSH), but was not prevented by 
injected growth hormone. Injected growth hormone alone 
did not retard the growth of the thyroid (“control experi- 
ment”). Hypophysectomy (hypophyseoprivia by decapita- 
tion at a level rostral to the mandible) retarded the 





histological development of the thyroid. This effect was 
prevented by injected TSH. 

Thyroidectomy seemed to stimulate the cellular 
development of the anterior hypophysis. Injected thyroxin 
seemed to inhibit the development of the anterior hypophy- 
sis. The effect of thyroidectomy was not observed after 
thyroxin injection. 

Changes in the tibia were not significant. This result 
does not rule out, however, the possibility that the skeleton 
is a target organ for the secretion produced by the fetal 
thyroid. . 

The foregoing observations support the working hy- 
pothesis that in the rat the hypophysis-thyroid system 
begins to function during prenatal life and that this 
reciprocal relation of glands is independent of maternal 
hormones. Microfilm $2.05; Xerox $7.20. 155 pages. 


AN ELECTRON MICROSCOPE STUDY OF 

THE MORPHOLOGICAL MECHANISM FOR 

ABSORPTION OF IRON IN THE SMALL 
INTESTINE OF THE WHITE RAT 


(L. C. Card No. Mic 59-5043) 


John Joseph Taylor, Ph.D. 
University of Buffalo, 1959 


The work presented here is twofold in its nature. The 
first part consists of a descriptive study of the three cell 
types forming the epithelium of the villi of the duodenum 
of the rat. The cells described are the columnar absorb- 
ing cell, the argentaffin cell and the goblet cell. The 
structures involved in the formation of mucinogen are 
described and discussed in the study on the goblet cell. 

The second part of the study concerns the morphologi- 
cal mechanisms concerned in the metabolism of iron. The 
mode of entry and passage of iron through the cell into the 
underlying connective tissue is described. 

A hypothesis is put forth concerning the morphological 
mechanism for iron metabolism. Iron in the ferrous form 
enters the cell by a method akin to pinocytosis. It is then 
incorporated into mitochondria where it is oxidized to a 
ferric hydroxide-phosphate complex. It now combines 
either in the mitochondria itself, or in the surrounding 
cytoplasm with apoferritin to form ferritin. The apofer- 
ritin is thought to be synthesized by the ergastoplasm. 
The Golgi apparatus secretes a material thought to be a 
beta-one-globulin which has the ability to split off iron 
from the ferritin molecule and transport it throughout the 
body in the form of siderophilin or transferrin. 

Microfilm $2.00; Xerox $5.80. 116 pages. 
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THE NEOSHO FOCUS, A LATE PREHISTORIC 
CULTURE IN NORTHEASTERN OKLAHOMA 


(L. C. Card No. Mic 59-5769) 


Joan Elizabeth Freeman, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: David A. Baerreis 


Sites of the Neosho Focus, one of the late prehistoric 
cultures in the southwestern fringe of the Ozark region in 
Delaware County, Oklahoma, were excavated in 1939 - 
1940 by means of a WPA archeological salvage program 
sponsored by the University of Oklahoma. Earlier sug- 
gestions as to the origin of the Focus postulated a migra- 
tion of peoples of Upper Mississippi alliliation into 
Delaware County, perhaps a Dhegiha-speaking Siouan 
group coming either from the north or from the lower 
Mississippi valley by way of Missouri and Arkansas. The 
possibility that the Neosho Focus was the cultural remains 
of an indigenous group was neither postulated nor investi- 
gated. A study of the Neosho Focus was undertaken to 
resolve the question of the origin of this culture. 

Three undescribed sites of the Neosho Focus were 
selected for this study, two rockshelters and a village site, 
as well as four sites already described. The two rock- 
shelters contained a Woodland component underlying the 
Neosho Focus component and a few sherds and projectile 
points, present in the lower levels of the Neosho Focus 
occupation, which indicated a Caddoan occupation. The 
village site contained Neosho Focus artifacts and a few 
Caddoan sherds. 

The artifact types of the Neosho Focus were defined 
and compared to artifacts found in earlier cultures in 
Delaware County and in the southern Ozarks and Plains 
area. The Neosho Focus was found to be closely related 
to late Ozark cultures: Top layer of Arkansas and Mis- 
souri and late components in the Table Rock Reservoir 
area in Missouri. The greatest similarity exists between 
the artifacts of the Neosho Focus and those from sites 
excavated in McDonald County, Missouri. 

Many of the artifacts of the Neosho Focus were found 
to be of the same type as those in the preceding Woodland 
levels in the rockshelters, particularly the large dart or 
spear points and knife types. In addition the shape of the 
pottery of the Focus, Woodward Plain and Neosho Punctate, 
is similar to the shape of some of the vessels of the 
Gibson and Fulton Aspects of the Caddoan area. Conti- 
nuity with the Fulton Aspect is also seen in the shell 
temper present in pottery of that Aspect and in Woodward 
Plain and Neosho Punctate. The small projectile points of 
the Focus, Simple Triangular and Lanceolate Triangular, 
are also found in Gibson and Fulton Aspect sites in Dela- 
ware County. 

Several artifact types of the Focus are not found in 
preceding cultures in the area, i.e., Harahey and other 
alternate beveled knives, small triangular scrapers, long 





bone shaft straighteners, rib edge awls, and notched bone 
rasps. These artifacts are also found in prehistoric, 
protohistoric, and historic sites in the Plains. There are 
neither trade goods nor artifacts of catlinite in the sites 
of the Neosho Focus. Sites where this combination of 
artifacts are found as well as a lack of catlinite and trade 
goods, are confined to the southern Plains. These traits, 
then, probably diffused from the southern Plains sites, 
most probably from sites of the Washita River Focus 
where decorated pottery like Neosho Punctate was found. 

While the designs on Neosho Punctate are similar to 
Oneota designs, there are certain differences, primarily 
in the independent use of punctates on Neosho Punctate. 
Since the sites of the Neosho Focus are in part contempo- 
raneous with the Fulton Aspect and with southern Plains 
sites such as those of the Washita River Focus and had 
little contact with sites to the north, the possibility of 
diffusion of design from sites identified as Oneota in 
Missouri, Kansas, and Nebraska is excluded. Presumably, 
then, the idea of the design diffused from a proto-Oneota 
or proto-Osage group during the migration of these peoples 
to the west. 

The culture of the people of the Neosho Focus then 
shows continuity from preceding cultures in Delaware 
County and represents the remains of an indigenous group. 
Through acceptance of specific artifacts from groups to 
the east and west of Delaware County, the Neosho Focus 
people established a culture which in part differs from 
preceding ones in this area. 

Microfilm $4.60; Xerox $15.40. 358 pages. 


FAMILY AND KINSHIP IN A 
NORTH INDIAN VILLAGE 
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Harold Alton Gould, Ph.D. 
Washington University, 1959 


Chairman: Professor Jules Henry 


As regards social organization, the north Indian village 
of Sherupur is in many respects typical of the “northern 
zone” of the Subcontinent. The kinship system is patri- 
lineal with respect to inheritance and descent, patrilocal 
with respect to residence after marriage, and patriarchal 
with respect to authority. Family units are of the corpo- 
rate or multinucleated type in which a fairly large number 
of kin related through males reside together and facilitate 
the hereditary performance of household, ceremonial, and 
caste-occupational duties. Exogamy is based upon a unit 
called the gotra which under various circumstances may 
be a household group and its immediate kin connections, a 
lineage, a clan, or a phratry. A supplementary rule of 
“sapinda exogamy”, or prohibition of marriage with certain 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











1958 


ANTHROPOLOGY 








degrees of maternal kin, exists in addition which makes 
for a theoretically very wide overall extension of the 
incest taboo. Furthermore, there is a rule of village 
exogamy to further guarantee extensive outmarriage; this 
latter seems to be a rule-of-thumb reflection of the more 
formalized exogamous regulations practiced by the ortho- 
dox, less literate, less opulent lower castes. 

Kinship terminology is largely characteristic of that 
encountered in unilineal kinship systems. 

Family life is analyzable in terms of (a) the households 
relevant to ego’s experiential world, (b) the role-structure 
of the relevant families, and (c) the criteria of role dif- 
ferentiation in the family (age, sex, economic tasks, power 
and authority, and generation). The age structure in 
Sherupur is: (1) Infancy, 0-4 years; (2) Childhood, 5-11 
years; (3) Youth, 12-20 years; (4) Young Adulthood, 21-35 
years; (5) Later Adulthood, 36-50 years; and (6) Old Age, 
above 50 years. Each of these stages is discussed and 
analyzed. Sex is considered from the standpoint of roles 
and expectations encumbent upon males and females 
respectively and from the standpoint of the survival impli- 
cations of being a male or a female in the peasant family. 
Economic tasks are considered from the standpoint of the 
conventional division of labor and from the standpoint of 
the role of the jajmani system in interfamilial interaction. 
Power and authority are discussed with regard to both 
their formal and latent foci within the family. Generation 
is seen in terms of the roles played by the different 
generations, the transition from one generation to the next, 
and the implications of an observed distinction between the 
de facto powers of the father’s generation and the de jure 
powers of the grandfather’s. 

Demographic and ecological aspects of family life and 
marital behavior in the peasant-village environment are 
considered. Included is a study of-the distribution of 
marital connections by caste and the reasons for the dif- 
ferential distributions uncovered. 

Conclusions focus mainly around the consequences 
engendered by certain structural stresses and contradic- 
tions characteristic of the village family-kinship system. 
For example, it is felt that pulls on the male member of 
the joint-family between his obligations to agnatic kin and 
to his nuclear unit (where the wife exerts influence) is a 
major source of conflicts and of motivations to initiate 
partition of the joint-family. Unintended residual powers 
are placed in the wife’s hands through the opportunity she 
has to exploit her husband’s ambivalence about his respon- 
sibilities to his brothers, on the one hand, and his spouse 
and biological offspring, on the other. Conflicts of a 
similar order arise with respect to the brother-sister tie 
in relation to the husband-wife tie; to the problems posed 
by the ritual status of elders which facilitates their gaining 
access to a greater share of family subsistence than their 
physical contributions would strictly justify; to the land- 
fragmentation dilemma generated by the right to partition 
the joint-family whenever it fails as a corporate unit to 
satisfy the interests of the brothers who are supposed to 
receive its benefits and whose solidarity is supposed to 
make it work. Microfilm $3.70; Xerox $12.60. 288 pages. 





HIGGLERS OF JAMAICA 
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This dissertation in ethnoeconomics describes the 
economic and social role of Jamaican higglers, female 
middlemen dealing in fresh produce. Field research 
centered in Coronation Market, in Kingston, and an up- 
lands rural community 20 miles distant. 

Most rural Jamaican families live on small, relatively 
inaccessible farms where they cultivate crops for three 
different purposes: subsistence; for sale in the internal 
distribution system; and for export. Because the Ja- 
maican economy and rural households are not self- 
sufficient, each household needs cash to purchase imported 
necessities. Crops grown for export furnish relatively 


. large sums periodically, but for the recurrent necessities, 


crops grown for sale locally are sold. The internal dis- 
tribution system functions mainly through markets, of 
which there are three types: government-supervised, 
“free”, and roadside. Coronation, hub of the system, 
covers four acres and has 1300 selling places, though the 
number of sellers on a typical busy day is estimated at 
1800. 

A suggested classification of Coronation sellers fol- 
lows. Rural resident sellers: (1) Country People, who 
sell produce of their households; (2) Weekend Country 
Higglers, from areas near Kingston, who buy wholesale in 
Coronation and sell retail; (3) Country Higglers, who buy 
from growers and sell, retail or wholesale, in urban 
markets; and (4) Planter Higglers, mostly men, who buy 
large quantities of one commodity and transport it, often 
over 50 miles, to market. Kingston residents: (1) Tray 
Girls, who carry their total stock on a flat basket; 

(2) Weekend Town Higglers, who buy wholesale and sell 
retail at Coronation on weekends; (3) Town Higglers, 
regular stall holders; and (4) Vendors, town higglers 
who occupy several stalls. 

The business operations of these middlemen constitute 
the internal distribution system. Country higglers collect 
produce from growers and transport it to urban markets 
where town higglers make it available to consumers. Each 
regular higgler builds a pool of suppliers and customers, 
customarily receiving a fixed gross profit per unit of 
goods. Since operating expenses are relatively constant, 
total net profit varies with business volume. Higglers 
deal fairly with both suppliers and customers to maintain 
or increase volume, which contradicts a major term of 
the stereotype, which holds that higglers engage in sharp 
business practices. 

The stereotype further describes higglers as women 
of the lowest socioeconomic status, mainly from maternal 
families, which permits leeway for sexual looseness. 
Investigation, in rural communities and Kingston, reveals 
that regular higglers, as a group, represent a cross sec- 
tion of the population in their home areas. The proportions 
of higglers who are married, live in stable common-law 
unions, or are members of maternal families, compare 
favorably to those proportions for the total population. 
However, the business practices and socioeconomic status 
of those who trade sporadically conforms more nearly to 
the stereotype. 
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Conclusions. The higglering system performs an 





essential function at low cost, considering the time, effort 
and invested capital required. The contribution of higglers 
to national income would thus seem to be sufficiently 
important to warrant the existence of the system, while 
their contribution to national income in alternative em- 
ployment, under existing conditions, would be less. 
Jamaica falls in the upper level of intermediate 
economies on Herskovits’ continuum. Higglers are true 
middlemen. They function in a money economy and buy 
nearly all of the goods that they sell. Their business 








activities can be described and analyzed in modern busi- 
ness accounting terms that would be applicable to small 
traders in any western industrialized economy. 

The major negative features of the higglering system, 
disorder in Coronation Market and the participation of 
borderline higglers whose business operations are not 
fully integrated into the system, are not inherent in the 
higglering system, but rise from the prevailing economic 
conditions, characterized by chronic unemployment, 
underemployment and disguised unemployment. 

Microfilm $3.10; Xerox $10.60. 238 pages. 
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The proper motions of the stars of the X Persei cluster 
are investigated, using for this purpose plates taken with 
the Yerkes 40-inch refractor, with an average interval of 
approximately forty-five years between the first and sec- 
ond epoch plates. 

Plates grouped together for the first epoch were taken 
in 1908 (two plates) and 1916 (two plates). The second 
epoch plates (four plates) were taken in 1957. The scale 
factors of the plate constants were compared and showed 
that the reference frame is contracting at the rate of 7.76 
x 10°’ + 5.2 x 10-® per unit of scale. No real significance 
can be attached to this result because the number of plates 
used was small and the temperature and barometric read- 
ings for the time when the old plates were taken could only 





be an estimate of the true conditions, as no records for 
these old plates exist. 

The proper motion values obtained from this investiga- 
tion and the radial velocities of some of the stars in the 
cluster lead to a distance of 2714 parsecs for the cluster, 
when the same velocity distribution is assumed for any 
axis within the cluster; this result compares favorably 
with the distance obtained by C. S. Beals,’ who used the 
galactic rotation formula” 2p = fF A sin 2 (1-1,) cos” b and 
obtained a distance of 2720 parsecs. 

The yearly relative proper motions (ui + p3y/ 2 were 
evaluated in order to see if some conclusion could be 
formed about cluster star membership. These relative 
proper motions are recorded in Table VII. Any star whose 
relative proper motion exceeds 0"0080/yr. can be re- 
garded as a non-member. Those stars listed as non- 
members by Becker are marked with a B in Table VII, 
and in only six cases do the proper motion values lend 
support for non-membership. In the other cases the 
proper motion values are too small to be regarded as a 
criterion for non-membership. 

Microfilm $2.00; Xerox $3.00. 59 pages. 
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SEROLOGIC STUDIES ON 
HUMAN LOW DENSITY LIPOPROTEINS 


(L. C. Card No. Mic 59-5881) 


William Watson Briner, Ph.D. 
The Ohio State University, 1959 


Recent investigations have tried to relate the concen- 
tration of human low density lipoproteins to atheromatous 
heart disease. Serologic studies on low density lipo- 
proteins were undertaken in order to investigate the 
metabolism, molecular structure, antigenic nature, and 
possible relation to these proteins to atherosclerosis. A 
rapid serologic test for the estimation of total low density 





lipoproteins in human serum, which might be of value 
clinically, was also investigated. 

Sf 3-9 and Sf 10-400 low density lipoprotein fractions 
were prepared by ultracentrifugal flotation procedures 
and injected into rabbits to stimulate production of anti- 
bodies. The Sf 3-9 and Sf 10-400 antiserums prepared 
did not react with human albumin, human gamma globulin, 
alpha lipoproteins, or lipoprotein-free serum in precipitin 
ring, agar diffusion, and hemagglutination tests, and dis- 
played no immune antibodies against erythrocytes of 
different human blood groups or erythrocytes of sheep, 
guinea pig, dog, calf, pig, horse and chicken origin. 

Sf 3-9 antiserum reacted with both the Sf 3-9 and the 
Sf 10-400 lipoprotein fractions. Sf 10-400 antiserum 
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reacted with both the Sf 3-9 and Sf 10-400 lipoprotein 
fractions. This cross reaction was investigated further 
by utilizing tannic acid treated erythrocytes as the carrier 
for Sf 3-9 and Sf 10-400 lipoprotein fractions in agglutinin 
absorption studies. These cross absorption studies indi- 
cated that.the Sf 3-9 lipoprotein fraction possesses all of 
the antigen(s) of the Sf 10-400 lipoprotein fraction together 
with additional antigenic component(s) not found in the 

Sf 10-400 lipoprotein fraction. The Sf 3-9 and Sf 10-400 
lipoprotein fractions are immunologically similar but not 
identical. An Sf 3-9 antiserum may be used to detect both 
Sf 3-9 and Sf 10-400 antigens. The Sf 3-9 lipoprotein 
fraction used as an antigen will detect antibodies against 
both Sf 3-9 and Sf 10-400 lipoprotein fractions. Serums 
from normal humans and patients with recent myocardial 
infarctions contained no circulating antibodies against the 
Sf 3-9 and Sf 10-400 lipoprotein fractions. 

An hemagglutination inhibition test was devised by 
using Sf 3-9 antiserum and the Sf 3-9 lipoprotein fraction 
carried on tannic acid treated erythrocytes. This test 
provides a rapid and sensitive method for the quantitative 
estimation of total low density lipoproteins in human 
serum. 

The effects of aging, freezing and thawing, and heating 
at 56 C on fresh Sf 3-9 lipoprotein fraction were investi- 
gated. Sf 3-9 lipoproteins prepared aseptically or with 
aqueous merthiolate 1:10,000 added were stored at 4 Cor 
at -20 C for seven to eight months with no loss of either 
the antigenic specificity or the titre. Ten freeze-thaw 
cycles did not affect the antigenic specificity, the titre, or 
the electrophoretic mobility of the Sf 3-9 lipoprotein 
fraction; however, the optical density of the solution was 
increased by this procedure. Heating at 56 C for 45 
minutes had no effect on the antigenic specificity, the 
titre, or the electrophoretic mobility of the Sf 3-9 lipo- 
protein fraction. 

Sf 3-9 lipoprotein fraction which had been heated at 
70 C for one hour, a procedure which should denature the 
protein moiety without altering the lipid, was no longer 
antigenic. 

Those investigations support the hypotheses that low 
and high density lipoproteins represent different metabolic 
pools and that the lipid moiety is located in the center of 
the molecule and serologically inert. 

Microfilm $2.00; Xerox $3.60. 61 pages. 
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Recent reports dealing with the role of calcium in the 
metabolism of Azotobacter spp. have been contradictory. 
This investigation was undertaken to reexamine the cal- 
cium requirements of various species of this genus and 
to determine what function, if any, calcium has in nitrogen 
fixation. Since acetate and ethanol replace the calcium 








requirement of A. vinelandii strain O for nitrogen fixation, 
a study of the metabolism of these compounds offered an 
approach for investigating the mechanism of biological 
nitrogen fixation. 

The growth of a number of strains of the azotobacter 
in nitrogen-free media was measured turbidimetrically 
to determine their need for calcium under these condi- 
tions. The calcium requirements of A. vinelandii O, while 
using N2 or combined nitrogen were examined in detail. 
A. vinelandii strain OP, a non-gummy colonial type iso- 
lated from A. vinelandii O, was used in later studies. The 
oxidation of sucrose by calcium deficient cells was fol- 
lowed manometrically, and the disappearance of sugar in 
shake flask cultures was determined using the anthrone 
method. Strain OP was supplied traces of acetate-2-C'* 
and the incorporation of C’* into cells and CO, was 
observed. 

Several strains of A. agile were not inhibited markedly 
by omission of calcium from nitrogen-free media. With 
the exception of a strain of A. indicum, whose growth was 
retarded by calcium, other strains of the azotobacter were 
strongly inhibited in nitrogen-free media without added 
calcium. The growth of A. vinelandii O was retarded by 
a lack of calcium in media with sucrose and combined 
nitrogen as urea if sufficiently small inocula were used. 
Also with such scant inocula this strain did not grow when 
ammonium acetate was the sole source of carbon and 
nitrogen unless calcium was added or the inoculum was 
increased. With larger inocula in nitrogen-free media 
growth was poor unless calcium, acetate, or ethanol was 
added. 

Although A. vinelandii O requires calcium for optimum 
growth with combined nitrogen, it must be supplied a 
definitely higher concentration of this ion for optimum 
nitrogen fixation. It is concluded, therefore, that this 
strain requires calcium specifically for nitrogen fixation. 
Sodium acetate and ethanol but not sodium pyruvate 
alleviated the calcium requirement in nitrogen-free media. 
However, sodium acetate did not stimulate growth with 
fixed nitrogen, so that acetate replaced only the calcium 
needed for nitrogen fixation. Strain OP responded to 
calcium and acetate in the same way as the parent strain. 

Calcium did not stimulate the oxidation of sucrose in 
manometric experiments by calcium deficient cells of 
strain OP. These cells oxidized completely the supply of 
sucrose (20 g/L) in nitrogen-free media in the absence of 
calcium but growth was scant. This poor growth appar- 
ently was owing to a lack of nitrogen rather than of avail- 
able substrate. 

Trace quantities of acetate initiated nitrogen fixation 
of strain OP in the absence of calcium. With acetate-2- 
c** it was evident that this acetate was rapidly metabo- 
lized and nitrogen fixation continued with sucrose as a 
substrate although the acetate supply was exhausted. 
Consequently, acetate is not required as a source of 
energy or reducing power for the fixation reaction when 
calcium is lacking. C** from labeled acetate was found 
principally in the protein fraction of cells incubated for 
six hours. Fractionation after briefer periods of incuba- 
tion would be worthwhile to study further the calcium- 
sparing action of acetate. 

The need for high levels of calcium for fixation by A. 
vinelandii OP is not general among nitrogen-fixing organ- 
isms. The function of calcium, therefore, is probably not 
due to activation of the nitrogen-fixing enzyme system but 
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may be essential for its formation. A basic question still 
to be answered is why acetate presumably obtained from 
sucrose and pyruvate metabolism ot strain OP does not 
act in the same fashion as acetate added to nitrogen-free 
media lacking calcium. 

Microfilm $2.00; Xerox $5.60. 114 pages. 
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The elucidation of soil aggregation mechanisms has 
suffered largely from the need for an aggregate determina- 
tion having universal acceptance. Because of this a 
critical review of the interrelationships between the many 
factors involved is not feasible and perhaps not obtainable. 
However, a comprehensive review of almost 200- 
references is included; coverage of these references has 
featured the discussion of individual factors related to the 
soil aggregation process. 

The effect of a number of organic, microbial and iron 
amendments on the formation of water-stable soil ag- 
gregates in Freeon silt loam was determined. The or- 
ganic amendments which decompose rapidly in the soil, 
increased the quantity and average size of aggregates in 
a short time. Conversely, slower to decompose amend- 
ments had little or no effect on soil aggregation. The 
polysaccharide contents of the variously-amended soils 
were closely correlated with aggregation. The addition of 
a water extract of a virgin Prairie soil resulted in an 
increase in the aggregate status of Freeon silt loam. 
Inoculation with azotobacter produced indefinite results. 
Additions of Fez03; and FeSO, to the soil required 10- 
weeks incubation to produce a significant aggregate 
increase. Nitrogen in combination with section 
posing organic amendments of a highly carbonaceous 
nature, and hence of unfavorable C/N-ratio, decreased 
aggregation. Added nitrogen presumably caused a rapid 
decomposition of synthesized aggregating agents. Whey 
proved an excellent soil ameliorating agent. Its effective- 
ness was roughly proportional to the quantity added. 

Carrots and rape were used as test crops to examine 
the effect of aggregation on plants grown on Freeon silt 
loam. Because of unfavorable C/N-ratio effects, it was 
decided that ratios of roots:tops was a more reliable 
measure of plant response. A striking fact was the almost 
entire lack of secondary root growth in puddled soils. 
Highly significant positive correlations existed between 
the ratio of secondary roots:tops on both nitrogen and 
non-nitrogen-treated soils for the rape crop. Total roots: 
tops were also significantly correlated with soil aggrega- 
tion. On non-nitrogen-treated soils, tap roots:tops ratios 
were negatively correlated with aggregation, whilst on 
nitrogen-treated soils no correlation existed. Total 
roots:tops ratio for carrots and aggregation showed 
almost identical correlations as tap roots:tops ratio for 
rape. 





A procedure for the colorimetric determination of soil 
polyuronides is presented in which interferences from 
ferric iron and glucose were largely removed. Recovery 
of uronic acid added to soil was highly satisfactory. The 
uronic acid contents of organically-amended soils in- 
creased to a greater extent in the absence than in the 
presence of added nitrogen. Against the background 
knowledge of soil polysaccharide contents, the colori- 
metric carbazole determination appears to give uronide 


_contents of the right order of magnitude. 


Differential thermal analysis employing free access of 
air was used to characterize 38 organic acids and their 
derivatives. Each thermogram was distinguished from 
the others, inclusive of cis-trans and position isomers. 

In general, the peaks were sharp and duplication highly 
satisfactory. Although the thermal mechanism involved 
was not clearly elucidated, the thermograms evidenced 
fundamental differences in molecular structure. In an 
attempt to apply the technique of differential thermal 
analysis to more complex structures often associated with 
the soil organic fraction, it was found that cellulose pro- 
duced a characteristic thermogram which was to a large 
degree independent of the source from which it was 
derived. Spruce lignin isolated by the Tappi method 
exhibited an intense exothermic reaction at 450 - 620°C. 
Wood sawdust, however, behaved in a similar manner to 
pure cellulose. This finding suggests that the lignin 
present in wood and, hence associated with cellulose, is 
more readily decomposed than is isolated lignin. A com- 
parison of the thermal patterns of bentonite-hemoglobin 
and bentonite-glycine complexes with those of bentonite, 
hemoglobin and glycine suggested that, although the clay 
and the proteins per se were hydrophilic, they form com- 
plexes of a hydrophobic nature. The complexes are also 
more thermally stable than are the proteinaceous ma- 
terials from which they were derived. As judged from 
the differential thermal characteristics of a peat profile, 
it appears that this method of analysis may prove very 
useful in genetic studies of these soils. 

Microfilm $2.45; Xerox $8.60. 186 pages. 
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The Berry-Dedrick transformation of fibroma virus to 
myxoma virus has been shown to occur in experimental 
rabbits with a high degree of irregularity. The exact 
causes of this irregularity have never been fully explained. 
Formation of neutralizing antibody may play a role since 
immunity to fibroma virus (which results in partial im- 
munity to myxoma virus) can be demonstrated as early as 
48 hours after infection. Pregnant rabbits and newborn 
offspring appear to be more resistant to these viruses. 
These observations led us to test cell culture systems for 
demonstrating this virus transformation. Preliminary to 
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attempts to induce Berry-Dedrick transformation in vitro, 
experiments were designed to standardize methods for 

a) distinguishing fibroma virus-induced tumor from 
myxoma virus-induced tumor, b) preparation of uniformly 
active TAM (transforming agent myxoma) and c) evaluation 
of viral multiplication and concomitant cytopathogenic 
effect in monolayer cultures of rabbit cells in vitro. 

Fibroma and myxoma viruses are tumorigenic. The 
evolutionary process of tumor formation is distinctive to 
the extent that fibroma virus-induced tumors can be dis- 
tinguished from myxoma virus-induced tumors by daily 
measurement of tumor diameter. 

Suspensions of myxoma virus, sealed in 2 ml. ampoules 
and heat inactivated for 30 minutes at 62° C. resulted in 
TAM preparations which were uniformly active in the 
Berry-Dedrick transformation. TAM prepared in this 
manner does not contain infectious myxoma virus and is 
stable for extended periods of time when stored at -70° C. 

Cultures of domestic and cottontail rabbit cells on glass 
support multiplication of fibroma and myxoma viruses and 
degenerate as a result of virus infection. Under controlled 
conditions, these viruses can be differentiated by observa- 
tion of infectious process in monolayer cultures of cells 
on glass. This difference in cytopathogenic effect was 
employed as a means of predicting cell culture transfor- 
mation of fibroma-to-myxoma virus prior to animal assay. 

The Berry-Dedrick transformation was attempted in 
eight different cell culture systems. Highest frequency of 
fibroma-to-myxoma transformation was observed in cul- 
tures of domestic rabbit fibroblastic cells (Minnesota 
56-8-6). Positive Berry-Dedrick transformation occurred 
in 14 per cent of the cultures while intermediate transfor- 
mation occurred in only five per cent of attempts. At- 
tempts to increase frequency of transformation, by addition 
of TAM at the time of serial cell culture passage, were 
unsuccessful. Infrequent transformation occurred in 
cultures of cottontail rabbit papilloma cells (Minnesota 
56-8-8), first passage rabbit kidney cells and embryonated 
rabbit kidney cells (ERK-2). Cottontail rabbit epithelium 
(Minnesota 57-8-1), fibroma tumor-derived fibroblastic 
cells (Minnesota 58-3-1 and Minnesota 58-8-1) and pri- 
mary cultures of rabbit kidney cells failed to support the 
Berry-Dedrick transformation. 

Influence of environmental conditions on transformation 
reactions and the significance of intermediate forms were 
discussed. Microfilm $2.00; Xerox $5.40. 109 pages. 
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Gas production by Propionibacterium shermanii and 
Clostridium tyrobutyricum was studied in media pre- 
viously fermented by various lactics found in Swiss cheese. 
Gas production was measured by means of specially 
designed fluid-displacement apparatus, a Warburg instru- 
ment or chemical determination of evolved carbon dioxide. 








Some lactics had a pronounced effect on the gas- 
formers while others were relatively without effect. In 
skim milk fermented by Lactobacillus bulgaricus, Lacto- 
bacillus helveticus, Lactobacillus lactis or Streptococcus 








thermophilus subsequent gas producing fermentations 








were generally stimulated. Gas production by the clostrid- 
ium and the propionic in skim milk fermented by Strepto- 
coccus faecalis or Streptococcus lactis was not markedly 
changed from gas production in the skim milk control 
except that a nisin-producing strain of S. lactis was 
markedly inhibitory to the clostridium fermentation. . 

The rate of gas production by both the propionic and 
clostridium in pH adjusted skim milk fermented by L. 
helveticus increased as the developed titratable acidity of 
the lactic culture increased. Gas production by the 
clostridium differed widely in skim milk fermented to the 
same approximate titratable acidity by different lactics. 

Resting cells of Clostridium tyrobutyricum produced 
gas at nearly identical maximum rates from the calcium 
salts of D, L and DL lactic acid although a somewhat 
longer time was required to reach the maximum rate on 
the Lform. Gas production by Propionibacterium 
shermanii proceeded at a significantly slower rate on the 
calcium salt of D lactic acid than on L or DL. 

When P. shermanii and C. tyrobutyricum were inocu- 
lated together into skim milk a marked stimulation of gas 
production occurred over their separate fermentations. 
The ratio of carbon dioxide to hydrogen was not signifi- 
cantly different in the fermentation gases from the mixed 
butyric-propionic fermentation than in the separate 
butyric fermentation. Since the propionic produces only 
carbon dioxide gas it appeared that the clostridium was 
being stimulated to produce the increased amount of gas 
in the mixed fermentation. In lactic-fermented skim milk 
that was already particularly favorable for the clostridium 
the stimulation in the mixed butyric-propionic fermenta- 
tion was relatively slight. In the lactic-fermented skim 
milk that was less favorable to the clostridium the stimu- 
lation was more pronounced. 

Sonic disrupted cells of Streptococcus thermophilus 
(10° whole cells per ml) were markedly stimulatory for 
the clostridium fermentation in reconstituted skim milk. 
The stimulatory constituents of the cells were not identi- 
fied. 

In artificial medium (APT), the presence of living 
cells of Streptococcus faecalis and Lactobacillus casei 
shortened the lag in gas production for Clostridium tyro- 
butyricum but not for Propionibacterium shermanii. The 
rate of gas production by the clostridium was not markedly 
different in fresh APT and in APT cultures of the lactics. 
The rate of gas production by P. shermanii was increased 
in APT previously fermented by S. faecalis and one strain 
of L. casei but not a second strain of L. casei. 

Gas production by Clostridium tyrobutyricum and Pro- 
pionibacterium shermanii in fresh APT to which washed 
cells of S. faecalis and L. casei were added was similar 
to gas production by the clostridium and propionic in the 
complete lactic cultures. 

The rates of gas production by the propionic and 
clostridium in dialysates of the lactic skim milk cultures 
into distilled water were compared to the rates ina 
dialysate of the unfermented skim milk. In general, the 
stimulatory and inhibitory effects on gas production found 
with the lactic skim milk cultures were also found in the 
culture dialysates. 
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These results may have application in the control of 
late gas production in cheese. 
Microfilm $3.85; Xerox $13.00. 298 pages. 


QUALITY OF MANUFACTURING-GRADE 
BULK-TANK MILK 
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This study investigated the bacteriological quality of 
milk handled in farm bulk tanks and determined the rela- 
tive usefulness of several quality control tests for such 
milk. The 701 manufacturing-grade samples were ob- 
tained from 267 producers of four Iowa creameries during 
various seasons of the year. Standard plate counts (incu- 
bation at 32° C.) below 200,000 per ml. and above 1,000,000 
per ml. were obtained on 37.2 and 37.7 percent, respec- 
tively, of all samples. Psychrophilic plate counts (incuba- 
tion at 5° C. for 7 days) exceeded 1,000,000 per ml. in 
26.5 percent of the cases. The psychrophilic count 
frequently exceeded or was in the same range as the 
standard plate count. Thermoduric counts were in excess 
of 10,000 per ml. on 43.6 percent of the samples. Fifty- 
five samples had flavor defects attributable to high 
bacterial counts. 

Several producers had facilities approximating those 
of grade A requirements. However, many lacked one or 
more important items. A correlation could not be estab- 
lished between the plate counts on milk from individual 
producers and the scores placed upon the milk production 
facilities, largely because of excessive variations within 
the several plate counts of the individual producers. 

Of 586 samples on which the comparison was made, 
245 had standard plate counts at least twice as high as the 
microscopic clump.counts (Levowitz-Weber staining tech- 
nique). When the group standards recommended by the 
Agricultural Marketing Service of the United States 
Department of Agriculture for bacterial estimation were 
used, 221 of 670 samples had standard plate count results 
at least twice as high as would be expected from the 
resazurin test results. : 

Psychrophilic, thermoduric or a combination of both 
types of bacteria usually constituted a high proportion of 
microflora of the milk when results of the resazurin test 
or of the direct microscopic clump count did not agree 
with the results of the standard plate count. Most of the 
representative psychrophilic isolates stained readily but 
many grew in clumps. Break up of clumps while prepar- 
ing dilutions probably accounts for some of the relatively 
higher results on the standard plate count. All psychro- 
philic isolates, except for one member of the genus 
Escherichia, had poor resazurin reducing ability. Ther- 
moduric organisms previously have been shown to reduce 
resazurin slowly and many apparently stain poorly for the 
microscopic count. 

Reduction of 2,3,5-triphenyltetrazolium chloride did 
not predict accurately the standard plate count of milk. 
This reduction test could be used to screen out undergrade 








milk somewhat more accurately than could methylene blue 
and resazurin reduction test. 

Of 79 psychrophilic isolates 51 were classified as 
Pseudomonas species, 9 as Achromobacter, 8 as Alcali- 
genes, 7 as Flavobacterium, 3 as Aerobacter and 1 as 
Escherichia. Fifty-six cultures produced lipase and 28 
failed to grow at 35° C. 

Microfilm $2.00; Xerox $6.00. 125 pages. 

















THE EFFECT OF TEMPERATURE AND 
HUMIDITY ON VIRUS INFECTION 


(L. C. Card No. Mic 59-5398) 


Sami Ali Mayyasi, Ph.D. 
The Ohio State University, 1953 


Changes in atmospheric conditions have been asso- 
ciated frequently with the prevalence of such diseases as 
upper respiratory infections and poliomyelitis. 

The conflicting observations concerning the effect of 
meteorological factors on resistance are due to the fact 
that the majority of these observations are speculation 
based on data collected at a certain period of time anda 
certain locality. However, it is well known that atmos- 
pheric conditions during a certain period vary consider- 
ably, so that it becomes difficult to attribute to one factor 
the main cause for a widespread epidemic. 

The factors which constitute a season are complex. 
The role of these factors in resistance has not been 
definitely established. They would include quantity of 
sunlight, temperature, total solar radiations, ultraviolet 
radiation, humidity, vapor pressure, amount of rain fall, 
ground water, and wind velocities. These factors are so 
inter-related that it is difficult to attribute prevalence of 
a disease to any one of them. Many of these variable 
factors involved are independent of the host but subject to 
seasonal fluctuation. This is true of temperature varia- 
tions, amount of moisture in the air, and the amount of 
sunlight, which affect the vitamin content of food stuff. 

The main objective of this investigation has been to 
study the effect of temperature and humidity on resistance 
of animals as measured by changes in the infectivity of 
viruses for mice under controlled conditions. 

Exposure of mice to low temperature (20 C) seemed to 
enhance the infectivity of influenza virus. The LD,, titer 
of the virus was 10-*®. On the other hand, exposure of 
mice to a higher temperature seemed to increase the 
resistance of mice to infection with the virus. The LD» 
titer of the virus in this case was 10~**®. These results 
are in accord with the observation that low temperature 
is a predisposing factor in upper respiratory infections. 

Studies of the effect of humidity on infection of mice 
with the influenza virus showed that previous exposure of 
mice to a low humidity (30 per cent) decreased the infec- 
tivity of the influenza virus for mice. The LD,, titer of 
the virus in the case was 10-***, whereas exposure to high 
humidity (80 per cent) and to the same temperature 
seemed to enhance the infectivity of the virus for mice. 
The LD, titer of the virus was 10°. 

The difference in resistance of animals to influenza 
virus infection under different atmospheric conditions 
might be due to local changes in the nasal mucous 
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membranes, or to general or systemic changes in the 
animal. 

Local changes produced under low temperature, 
especially chilling, have been recognized by the majority 
of epidemiologists as a predisposing factor in upper 
respiratory infection. The type of change produced by 
the temperature has been controversial. However, it is 
agreed that various effects are produced on the nasal 
mucosa. It has been reported that chilling induces 
vasoconstriction and changes in the local temperature of 
these tissues. Nungester,’ in 1936, proposed an explana- 
tion for increase in infectivity with pneumococcus. He 
reported that chilling favors aspiration of excess mucinous 
secretions from the nose and pharyngeal passages to the 
lungs of white rats. This aspiration favors the occur- 
rence of the disease. 

It is possible to assume that the effect of humidity is 
directly connected with the mucous membranes of the nose 
and throat. The aspiration of dry air exerts a drying 
etfect on the mucous membranes of the nasopharynx. The 
expired air is always at a temperature of about 90 F and 
90 per cent saturated with moisture. It is therefore the 
difference between the relative humidity of 90 per cent 
at 90 F and the relative humidity of the inspired air which 
measures drying effects on the mucous membranes.” 

This drying effect might cause concentration of nasal 
secretions. 

Antibacterial and virus-inactivating agents in the nasal 
secretions have been reported by several workers.°**”* 
Another local effect produced under different amounts of 
humidity is the change in the permeability of the nasal 
membranes. The assumption of changes in the permea- 
bility of the nasal membranes was offered by Armstrong 
to explain the sudden seasonal outbreaks of poliomyelitis. 

The result of this investigation showed that humidity 
had a pronounced effect on the nasal tract. This was sup- 
ported by the finding that nasal washings of mice subjected 
to low humidity had a lower bacterial count of normal 
flora than the nasal washings of mice subjected to high 
humidity. This difference was reflected in two ways: 
First, the maximum count under low humidity never ex- 
ceeded the lowest count under high humidity. The count 
of the nasal washing under high humidity was about twenty 
times the count under low humidity. Second, there was a 
selective action against gram positive organisms. This 
type of organism was inhibited under low humidity, 
whereas the count of gram negative organism was in- 
creased slightly. However, it seems that activity was 
mainly directed against gram positive organisms. 

It is possible that this difference in the infectivity of 
the influenza virus for mice and the difference in the count 
of the normal flora of the nasal tract were due to an effect 
on the nasal mucosa in such a way as to inhibit the growth 
of these agents, in some manner other than by the in- 
creased production of bactericidal substance. However, 
the action must have been a selective one for the virus 
and gram positive bacteria. 

The attempt to demonstrate bactericidal or bacterio- 
static action of the nasal washings of mice exposed to low 
humidity failed to show evidence of any such action. How- 
ever, it must be kept in mind that any such substance 
might be present in minute quantities, and washing the 
nasal cavity might remove its activity by dilution. No 
attempt was carried out to concentrate the nasal washings. 

The increased permeability of the tissues which act as 





portals of entry, such as skin and mucous membranes, is 
often advanced as an explanation for the effect produced by 
temperature and humidity on resistance. In fact, it might 
be suggested as the factor responsible for the results de- 
scribed here with the influenza virus in mice. 

The attempt to measure the permeability of the nasal 
membranes was not possible for two reasons. First, 
measurement of permeability of nasal mucous membranes 
require either histological examination following instilla- 
tion of dye, or the use of excretion experiments. The 
former were not available, and the latter are unreliable 
because more than one variable is involved in the study. 
Since it is probable that these factors (temperature and 
humidity) act on the skin, the permeability of the skin was 
examined. 

The result of this investigation revealed a difference 
in permeability under different conditions. Decrease in 
permeability was more pronounced under high tempera- 
ture associated with high humidity, whereas the decrease 
was less pronounced at the same temperature and low 
humidity. 

A further proof to support the concept of local changes 
in the mucous membranes was obtained by studies on the 
effect of intracerebral injection of the MEF, strain of 
poliomyelitis in mice. This strain was used since it has 
a higher titer than the Lansing strain of poliomyelitis. 
There was no significant difference in the infectivity of 
the virus under different temperatures and humidities. 

Results were also obtained concerning the effect of 
the experimental conditions on certain systemic responses 
of mice which may be associated with resistance. 

Previous exposure to different temperatures and 
humidities before immunization with the virus failed to 
show any significant difference in the antibody formation 
as measured by the hemagglutination inhibition titer. 
Thus it is improbable that antibody production was in- 
volved in the difference in the susceptibility of mice to 
influenza virus under different conditions of temperature 
and humidity. 

The decrease in circulating eosinophil which follows 
the administration of ACTH and cortisone occurs also 
following application of diverse stimuli and has been used 
in measuring the activation of adrenal hormones.’ Upon 
exposure to high temperature and high humidity, there 
was a 71 per cent reduction in the eosinophil count within 
the first five days of exposure. However, after a pro- 
longed exposure to these conditions, it seemed that the 
animals became adapted to these conditions, and the count 
returned to its normal value with a subsequent 10 per cent 
increase. 

The adverse effect of high temperature and high 
humidity on food intake as recorded by body weight in 
animals was determined. The average weight under 
normal conditions was 22.4 gm, whereas the average 
weight under high temperature and high humidity was 15.2 
gm, compared to 18.3 gm under the same temperature 
and low humidity (30 per cent). This loss in body weight 
can possibly be explained by a difference in food intake 
under different conditions, but it may have been due to a 
difference in the metabolism of animals under different 
conditions. It is possible that both of these factors might 
be involved in decreasing body weight. 

The reaction of tissues under different conditions was 
reflected in the sensitivity of tissues to toxic substances. 
Short and prolonged exposure to high temperature and high 
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humidity increased the sensitivity of tissues to nembutal, 
as measured by the percentage of mortality. The per- 
centage of mortality under short exposure (24 hours) was 
83 per cent, compared to 96 per cent under prolonged 
exposure (14 days). However, exposure to the same condi- 
tions for five days seemed to increase the tolerance of 
mice to nembutal. The percentage of mortality in this 

case was 50 per cent. 

The difference in resistance of stressed animals under 
different conditions led a group of physiologists to develop 
a new concept of adaptation.” The reaction of animals 
subjected to stress was divided into three stages. The 
first stage is the alarm reaction in which large portions 
of the body are not adapted. The second stage is that of 
resistance, in which the organism acquired adaptation. 

The third stage is that of exhaustion, in which adaptation 
has been developed but could no longer be maintained. 

This new concept of adaptation might lead to further 
enlightenment on the conflicting results reported in the 
past concerning the effect of atmospheric conditions and 
other agents, such as fatigue and trauma, on resistance. 
The difference in resistance of animals to toxic substances 
is clear from the result obtained by studying the suscepti- 
bility of mice to nembutal under high temperature and high 
humidity for different periods of time. 

It is difficult to speculate that changes in temperature 
and humidity affect the local resistance in the mucous 
membranes without producing general or systemic changes 
in the animal. It is a common fact that both sympathetic 
and parasympathetic nervous systems are affected by 
changes in temperature and humidity. Schade® reported 
that chilling causes a reflex stimulation of the sympathetic 
fibers, with the result of increased production of adrenalin. 
The eosinopenia which accompanies production of adrenalin 
might suggest that adrenocortical hormones are involved 
in the reaction. However, the role of these hormones in 
resistance is still far beyond reach. This concept is 
supported by the fact that in animals under diverse condi- 
tions, the requirement for these hormones are increased, 
and prolonged exposure to these conditions causes a 
depletion of the cholesterol material in the adrenals.° 

The findings that cortisone increases the infectivity of 
some viruses and bacterial agents in animals opened a 
new approach in this field. Excessive doses of cortisone 
decrease the resistance of animals. These results suggest 
that the adrenal hormones are involved in the resistance 
of the host. It has been shown that adrenocortical extracts 
protect adrenolectomized but not normal animals against 
stress. In spite of the evidence that’ cortisone suppresses 
such physiological host reactions as inflammation, de- 
presses granulocytosis, and induces lymphocytosis and 
dissolution of lymphoid tissues, this universal effect in 
decreasing resistance in animals is still unexplained. 
However, previous results tend to indicate that certain 
levels of these adrenal hormones are necessary for the 
normal function of tissues. This is true in adrenalectomy 
and stress, where the need of tissues for adrenal hormones 
is increased. On the other hand, large amounts of corti- 
Sone seem to cause a disturbance in the normal physio- 
logical processes in the animal, which lead to a decrease 
in resistance. It is possible that high levels of adminis- 
tered hormones act on the. pituitary gland, which in turn 
suppresses the secretion of endogenous adrenocortical 
hormones. Endogenous adrenal hormones seem to have 









additional property in protecting animals against stress 
and infection. 

In conclusion, the result of this investigation showed 
that local changes in the nasal mucous membranes and 
systemic changes were produced under different tempera- 
tures and humidities. In the case of upper respiratory 
infections, as shown in influenza virus infection in mice, 
it is reasonable to assume that local changes in the mucous 
membranes seemed to be important in determining the 
outcome of the disease, since the portal of entry of the 
virus was liable to changes under different atmospheric 
conditions. The ideal situation would be to study changes 
in the infectivity of viruses or bacteria in mice infected 
by two routes of inoculations, such as intranasally and 
intraperitoneally. The use of Diplococcus pneumoniae 
would satisfy these requirements since infection can be 
produced by both routes, the symptoms of the disease are 
definite, and infection doses are small. 
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Soil bacteriologists and rumen bacteriologists have 
suggested that bacteria might play an important role in 
the well-being of plants and animals, especially ruminants. 
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How important this role is has not been adequately studied. 
The herein described experiments were designed to deter- 
mine the extent to which bacterial substances might serve 
as a nutrient source for other organisms, namely, 10 
bacterial species, a protozoan, and a higher plant. 

Two experiments were carried out in which the avail- 
ability of bacterial cell substance for other bacterial cells 
was ascertained. In one, cells of Pseudomonas aeruginosa, 
Escherichia coli, Bacillus cereus, Serratia marcescens, 
and Azotobacter agilis were mechanically ruptured by 
grinding and placed in wells cut in a layer of washed agar 
base previously seeded with another bacterium so that 
cell substance availability could be studied by a diffusion 
technique. The growth zones which resulted were clear- 
cut and differences indicated that certain soil bacteria 
could grow luxuriantly on a substrate derived entirely 
from rupwred cells. Ruptured P. aeruginosa cells con- 
tained an unidentified material which, when it diffused into 
the agar, effected apparent lysis of the seed bacterium. 

A high concentration of phosphate ion was noted to inter- 
fere with this lytic phenomenon in certain instances. 

In the second experiment, a quantity of E. coli and A. 
agilis cells was ruptured by freeze-thawing while another 
quantity was autolyzed. After centrifugation and recovery 
of the supernatant fluids, a part of each was dialyzed. 
Growth of P. aeruginosa and Staphylococcus aureus was 
determined turbidimetrically on serial dilutions of the 
variously treated supernatants. It was found that autolysis 
released more cell materials in the form of small mole- 
cules than did freeze-thawing but that the molecules 
released by the latter method were more compatible to 
growth of both test organisms. 

An experiment employing the protozoan, Tetrahymena 
pyriformis W, was performed to assess its growth capacity 
on a substrate composed exclusively of either ruptured 
bacterial cells or dialysates derived therefrom. T. pyri- 
formis W grew best when the bacterial preparations were 
supplied undialyzed; however, satisfactory growth did 
occur on the dialysates of the preparations. The presence 
of intact protein molecules in the former instance was 
given as explanation for the increased growth stimulation. 
The addition of glucose to the medium noticeably increased 
so that the resultant total protoplasmic volume per ml of 
culture was not materially changed. 

The Rival variety of wheat was used as the indicator 
in a final experiment on availability of bacterial cell sub- 
stance. The seeds of this plant were germinated and 
grown aseptically in large tubes containing sand (N-free) 
saturated with nitrogen-free Crone’s solution plus various 
concentrations of ruptured bacterial cells, previously 
described. Blade lengths and root lengths of the wheat 
seedlings in each tube were measured and the ratio of 
these measurements compared with those of the control. 
Root lengths varied inversely with substrate concentration, 
while blade lengths were not markedly affected. The effect 
of mechanically ruptured bacterial cell preparations on 
root length was explained on the basis of relative concen- 
trations of nutrients; the roots grew longer, thus increas- 
ing their effective surface area, when the quantity of 
available nutrients decreased. It was also seen from this 
experiment that the wheat plants were capable of utilizing 
nitrogen from bacterial cell substances equally as well 
as from nitrate. 

The significance of these studies is summarized by 
concluding that even though the data presented are of a 



































qualitative nature, there remains little doubt that ruptured 
bacterial cells can supply a major portion of the nutrients 
required by a wide range of organisms. 
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The etiologic role of the incomplete Rh antibody in 
erythroblastosis fetalis has stimulated extensive im- 
munologic investigation of other acquired hemolytic 
anemias. The presence of similar antibodies of unknown 
specificity have been demonstrated in a majority of 
individuals with acquired hemolytic states and in a small 
percentage of cases of hereditary spherocytosis. How- 
ever, the production and actual role of these antibodies in 
such diseases are still disputed. Although most investi- 
gators agree that their appearance results essentially 
from an “autoimmunization” by modified erythrocytes, 
the nature of the modification, as well as the specificity 
of the antibodies, remains in doubt.'»? There is even 
little agreement on the role of these incomplete hemag- 
glutinins as the actual hemolytic mechanism, although 
there is general agreement that the presence of an anti- 
body capable of sensitizing both normal and modified cells 
very probably contributes to the hemolytic process. 

Stats and Wasserman® have suggested two possibilities 
for the production of these antibodies: (1) they are ab- 
normal products of antibody synthesis by a diseased or 
deranged reticuloendothelial system, or (2) they are 
produced by a normal reticuloendothelial system which 
has abnormal erythrocytes as a stimulus. The first would 
be a reticuloendothelial disease, and the second would be 
a disease of the erythrocytes. It has been further 
postulated that red cells become modified and thus anti- 
gens are uncovered, rearranged, or exposed.* According 
to Wright et al.,? this may be accomplished in the spleen 
where the circulation becomes sluggish because of any of 
a number of causes. Once the circulation is slowed 
sufficiently, changes of quality, integrity, and stability of 
the formed elements occur. These modified erythrocytes. 
then undergo phagocytosis by the splenic macrophages, 
which have been shown to be one source of antibody pro- 
duction. Thus, with increased antigenic stimulus, anti- 
bodies are produced which are liberated into the circula- 
tion and sensitize new cells, which then agglutinate and 
become more easily withheld in the sluggish circulation 
of the spleen. By this means, a vicious destructive cycle 
is set up, which may account for the production of auto- 
antibodies. 

The purpose of the present work was to produce, 
separate, and characterize the antibodies in an “auto- 
immune” rabbit serum, with special reference to the 
production of incomplete hemagglutinins, and to evaluate 
the capacity of such antisera to produce hemolytic 
phenomena. This involved the “autoimmunization” of 
rabbits by transfusion of antigenically compatible cells 
after in vitro trypsinization. This approach was based on 
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the findings of Dodd et al.° that distinct specificity could 
be demonstrated in antisera to trypsinized human red 
cells and that the erythrocytes of patients suffering from 
acquired hemolytic anemia reacted specifically with such 
sera. Attempts were then made to compare the antibodies 
in the rabbit “autoimmune” sera with those found in anti- 
human cell sera. 

Such antibodies were produced by the transfusion of 
rabbits with compatible trypsinized (Trbc) and normal 
(Nrbc) erythrocytes. Four of six rabbits immunized 
showed saline and incomplete type of hemagglutinins. One 
of these sera, 15F, contained saline agglutinins and in- 
complete type of antibody, as demonstrated by the albumin 
diluent, Trbc, and antiglobulin methods. This serum 
reacted with all the rabbit cell types tested. This “panag- 
glutinating” property is similar to the “autoantibodies” of 
human hemolytic anemia serum and to rabbit antibodies to 
human trypsinized erythrocytes. 

The serum was absorbed at 4 C, 22 to 25 C, and 37 C 
with strongly reacting Nrbc and Trbc. Maximum absorp- 
tion with Nrbc occurred at 22 to 25 C, whereas comparable 
absorption with Trbc was obtained at 37 C. No antibody 
specific for either cell type alone was obtained, since 
Nrbe and Trbc completely absorbed all antibody. Since 
the saline agglutinin always was absorbed more rapidly 
than the incomplete types, it was possible to obtain in- 
complete types of antibody alone. Absorption of this 
serum with sensitized erythrocytes and with weakly react- 
ing trypsinized red cells proceeded the same as previous 
absorptions. 

Wiener® reported that a difference in heat stability 
existed between the saline and incomplete Rh hemag- 
glutinins, the latter being more thermostable than the 
saline agglutinin. When 15F serum was exposed to various 
temperatures, the saline agglutinin was completely 
destroyed at 70 C and markedly decreased at 60 C, and the 
incomplete type of hemagglutinin was more thermostable 
than the saline type. No antibody specific for either Nrbc 
or Trbc alone was obtained by heating the serum at 70 C. 

Wheeler’ demonstrated that saline and incomplete Rh 
antibodies could be liberated from cells of erythroblastotic 
infants by heating the erythrocytes at various tempera- 
tures. Elution experiments with 15F serum showed that 
the type and amount of antibody eluted appeared to be a 
function of the dilution used to sensitize and of the elution 
temperature. By the proper utilization of these factors, 
incomplete type of antibody was obtained separate from 
the saline agglutinin. More incomplete type of antibody 
was eluted than saline type of antibody. 

Similar “autoantibodies” for Nrbc and Trbc were also 
demonstrated in antiserum produced by transfusion of 
Trbe only. Antibody could be demonstrated by all methods 
previously discussed, except the antiglobulin technic. 

The saline antibody in 15F serum was much more heat 
labile than the incomplete types, whereas the saline and 
albumin diluent demonstrations with the latter serum both 
disappeared with this treatment. Since the Trbc titer was 
not reduced more than 10 fold, it was possible to obtain a 
Trbe specific fraction from this serum because of the 
increased heat lability of the diluent type antibody and the 
absence of the antiglobulin demonstration. 

Although the “autoimmune” serum was produced by 
the transfusion of compatible cells, the possibility still 
remained that this serum might actually be an *isoim- 
mune” serum. However, significant differences were 








demonstrable between an “isoimmune” rabbit serum (1L) 
and the “autoimmune” serum. Two specificities were 
demonstrated by absorption of 1Lserum, whereas absorp- 
tion of 15F serum removed all antibodies. Also, exposure 
of 1Lserum to 70 C resulted in a prozone without ma- 
terially reducing the titers, whereas exposure of 15F 
serum to the same temperature completely destroyed the 
saline agglutinin and reduced the titers of the incomplete 
type of antibody. 

Comparison was also made between the “autoanti- 
bodies” and antibodies for normal (HNrbc) and trypsinized 
human (HTrbc) erythrocytes contained in immunized 
rabbit sera. The saline agglutinin in anti-HNrbc was 
more heat resistant than the incomplete types, whereas 
the reverse was true with anti-HTrbc.: Antibodies were 
eluted from cells sensitized with both sera, and Nrbc 
antibody was obtained without Trbc antibody by absorbing 
anti-HNrbc before elution with this serum. Although the 
“autoimmune” serum had properties similar to both human 
cell sera, it appeared more like anti-HNrbc because of 
the similarities in absorption and elution experiments. 

The capacity of the “autoimmune” serum (15F) to 
produce hemolytic phenomena was demonstrated following 
its injection into 11 rabbits. The blood examinations of 
these animals showed a rapid drop within the first 24 
hours in the number of erythrocytes and in the amount of 
hemoglobin, which continued to decrease until the lowest 
levels were reached at approximately 72 to 96 hours after 
injection. The cell counts and hemoglobin values of the 
survivors had returned to normal after 144 hours. Reticu- 
locyte responses were evident in 24 to 48 hours, reached 
a peak in 72 to 96 hours, and were normal again after 216 
to 288 hours. Except for one rabbit, the responses in all 
animals were much the same regardless of the dose of 
serum. 

Dameshek and Schwartz® have produced an experi- 
mental anemia by the injection of guinea pigs with rabbit 
anti-guinea pig erythrocyte serum. These investigators 
used a “large dose,” which resulted in a fulminating 
anemia; a “medium dose,” which resulted in an acute 
anemia; and a “small dose,” which resulted in a subacute 
anemia. Also, the lowest levels of erythrocytes and 
hemoglobin were obtained in 1 to 2 days in the fulminating 
case; 5 to 7 days in the acute case; and 7 to 14 days in 
the subacute case. The dosage used in the present experi- 
ments was within the range of the large dose used by 
Dameshek and Schwartz. Thus, on an equal dosage, their 
hemolytic process was more rapid and usually fatal, as 
contrasted to the present results. 

The immunologic phase of the experimental hemolytic 
anemia was characterized principally by the presence of 
Trbc antibody and the absence of saline agglutinin. Direct 
anti-globulin tests were positive in two of the four cases. 
Similar results have been reported in human hemolytic 
anemia.’ 

The absence of saline agglutinin in the serum of rab- 
bits injected with 15F serum is curious, since the latter 
contained a considerable amount of such antibody. Since 
it is usually assumed that incomplete antibody is re- 
sponsible for positive antiglobulin tests, it is not likely 
that the saline antibody of 15F serum was responsible for 
the antibody on the erythrocytes. It is also known that 
homologous globulin injected into rabbits disappears 
slowly over several weeks time, as did the incomplete 
antibody globulin in the present animals. Thus it may be 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











1968 BACTERIOLOGY 





considered likely that the saline agglutinin was removed 
with erythrocytes, with which it had combined almost 
immediately, either by phagocytosis of the sensitized 
cells, or on stromata, following lysis by serum comple- 
ment. This supposition is even more tenable in view of 
the fact that red cell destruction began very soon after 
injection of the serum and that hematologic recovery took 
place after 72 to 96 hours in the presence of incomplete 
antibodies in the serum and on the erythrocytes of the 
rabbits. 

The results obtained here with “autoimmune” rabbit 
sera present certain pertinent comparisons with human 
hemolytic anemia serum. The immunologic phase of 
human-acquired hemolytic anemia is characterized by the 
presence of incomplete hemagglutinins and by the usual 
absence of saline type hemagglutinins. These incomplete 
antibodies react not only with the patient’s cells but also 
with most other normal red cells and with trypsinized 
erythrocytes. Such antibody can be absorbed with normal 
cells, although Bouroncle et al.® have shown that several 
absorptions with normal cells followed by trypsin-cell 
absorption were necessary to exhaust all of this antibody. 
Although the Trbc and anti-globulin tests are usually 
present together, sera are regularly encountered which 
show neither or only one demonstration. 

It is usually assumed that the red blood cell destruction 
in acquired hemolytic anemia of humans is the result of 
such incomplete antibodies, presumably by phagocytosis, 
agglutination plus mechanical destruction, or by specific 
lysis by complement. No proof for such a premise is 
available, especially since there is no correlation between 
antibody titer and red cell destruction. In fact, some 
individuals seem to have become “stabilized” so as to 
maintain 3 to 4 million erythrocytes per mm ®* even in the 
presence of incomplete hemagglutinins in their sera and 
demonstrable antibody on their cells. 

It has been postulated that the antibodies in acquired 
hemolytic anemia are “autoantibodies,” although the 
stimulus for such hemagglutinins is unknown. Moreover, 
Wright et al.” and Winn” have postulated a mechanism 
for the production of auto-antibodies in which they stated 
that red cells become modified and, thus, antigens are 
uncovered, rearranged, or exposed which are capable of 
stimulating antibody production. Dodd et al.° have pre- 
pared antisera to normal and trypsinized human cells and 
have obtained a Trbc specific fraction from anti-HTrbc 
serum which reacted with the cells of acquired hemolytic 
anemia patients. They have also shown that the sera of 
such individuals react specifically with Trbc. On the other 
hand, antiserum to Nrbc was completely absorbed by 
homologous and heterologous cells and in this respect was 
more similar to hemolytic anemia sera than anti-HTrbc 
serum. 

In the present work, the autoimmunization of rabbits 
by the transfusion of compatible trypsinized and normal 
erythrocytes seems to provide experimental proof of the 
above postulation that modified cells can act as the stimu- 
lus for autoimmunization, and in turn antibodies for 
normal and modified cell components are produced. The 
serum obtained was similar to hemolytic anemia sera and 
to anti-HNrbec serum. All three showed similar incom- 
plete antibody demonstrations, and absorption with either 
normal or trypsinized cells removed all antibodies. In 
addition, these rabbit auto-antibodies, like those of human 





hemolytic anemia serum, reacted with the red cells of all 
the animals tested. 

Of probably more importance was the production of 
extensive red cell destruction following the injection of 
this serum into normal rabbits. There is no doubt that 
the process was directly on the red cells and not on the 
bone marrow, as evidenced by the marked reticulocyte 
response. Even more striking was the similarity of the 
serology of these animals to the human sera in the con- 
stant and persistent finding of incomplete antibody in the 
serum and on the red cells. If, as postulated above for 
the human disease, these antibodies are the cause of the 
red cell destruction, it is curious that the hematologic 
findings return to normal while such antibodies were still 
present. This is similar, however, to the human “stabi- 
lized” cases previously noted. In contrast to this is the 
fact that the saline hemagglutinin disappeared immediately 
after injection, and shortly thereafter evidence of red cell 
destruction appeared. These phenomena immediately 
suggest an answer to the rapid loss of saline agglutinin 
via the removal of the red cells with which they have com- 
bined. Such an interpretation not only places the saline 
agglutinin in the role of the hemolytic agent but also pro- 
vides a reason for the lack of such antibody in the human 
disease. This postulation also challenges the interpreta- 
tion of the failure to find saline agglutinins as proof that 
they either are not produced or are of no importance in 
the hemolytic process. 

There is little doubt that the association of the incom- 
plete hemagglutinin and hemolytic anemia arises not only 
from the absence of saline hemagglutinin in these patients 
but also from the fact that red cell destruction in erythro- 
blastosis is conceded to result from incomplete Rh 
agglutinin, since Wiener et al.° have shown that the saline 
agglutinin form does not pass the placental barrier. How- 
ever, since this fact does not enter into the phenomenon 
of the hemolytic disease under discussion, an examination 
of the role of saline and incomplete types of antibody in 
experiments similar to those reported here are indicated. 
Furthermore, the separation of the two, as accomplished 
here by heat, elution, or autoimmunization with trypsinized 
red cells alone provides opportunity to test the incom- 
plete type devoid of the classical form. 

The findings here also support some of the postulations 
of Winn*® concerning the incomplete hemagglutinin in 
hemolytic anemia. The idea that cells modified in a 
manner similar to trypsinization may act as the stimulus 
for autoimmunization was supported by the results with 
rabbits, and the comparison of the rabbit autoimmune sera 
with Winn’s anti-HNrbc serum affords some confirmation 
for the suggestion that the incomplete hemagglutinin is 
essentially a divalent antibody with a dual specificity for 
normal and trypsinized red blood cells. 

From the foregoing discussion it may be stated that 
autoantibodies for rabbit red cells can be produced and 
that these hemagglutinins are capable of producing 
hemolytic phenomena, The experimental anemia pro- 
duced was similar to the human disease, and the possible 
role of the saline agglutinin in this disease was postulated. 
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To detect staphylococci in nonfat dry milk by means of 
the fluorescent antibody technique, it was necessary to 
determine if broad-spectrum staphylococcal antisera could 
be prepared. For the selection of sera, precipitin tests 
were found to be unsuitable because they could not be 
performed at high serum dilutions. Agglutination reac- 
tions could be performed successfully at serum dilutions 
as high as 1:5120, and were therefore suitable for the 
selection of antisera for use in the fluorescent antibody 
technique. 

Tube agglutination tests with five diluted unabsorbed 
staphylococcal antisera showed that they agglutinated 
28-77 per cent of a collection of Staphylococcus aureus 
strains from human, food, and bovine sources. Agglutina- 
tion tests with absorbed staphylococcal antisera were 
inconclusive for grouping of cultures as to source because 
of a multiplicity of cross reactions. Although antisera 











could be completely absorbed with a given antigen, the 
absorbed antisera still reacted with heterologous antigens. 
Thus, antisera used in the fluorescent antibody experi- 
ments were limited to undiluted, unabsorbed staphylococ- 
cal antisera. 

Milk films containing staphylococci were stained by the 
direct method with fluorescein-and rhodamine -labeled 
antisera. Neither preparation produced satisfactory 
results because of intense background fluorescence. In 
addition, unstained autofluorescent S. aureus cells could 
not be differentiated from cells which stained weakly with 
fluorescein-labeled antibodies. A variety of experiments 
were attempted to reduce or eliminate background fluores- 
cence. Adsorption of fluorescent antisera onto resin and 
acetone-dried liver powders was ineffectual. The use of 
diluted preparations of reconstituted nonfat dry milk was 
found to be most effective for reducing background 
fluorescence, and permitted the specific detection of cells 
of S. aureus with rhodamine-labeled antibody. 

“Indirect staining procedures utilizing staphylococcal 
antisera and fluorescein-labeled sheep anti-rabbit globulin 
serum resulted in better detection of staphylococci in 
milk films than did direct staining methods. This was 
primarily due to reduced interference from fluorescent 
milk components. 

Specificity experiments have shown that cells of S. 
aureus can be specifically identified in the presence of 
contaminants by means of the indirect fluorescent antibody 
method. These contaminants included morphologically 
similar organisms such as Lactobacillus casei, Strepto- 
coccus lactis, and Streptococcus faecalis, as well as 
morphologically dissimilar organisms such as Aerobacter 
aerogenes and Bacillus species. Only cells of Bacillus 
cereus adsorbed sufficient fluorescent materials to be 
distinctly visible in ultraviolet illumination. 

Approximately 75 strains of S. aureus obtained from 
human, food, and bovine sources were exposed to the 
indirect fluorescent antibody technique, in which a single 
unabsorbed broad-range staphylococcus antiserum was 
used. Eighty-three per cent of the strains could be de- 
tected by this procedure. The staphylococcal antiserum 
was not selective for any specific host-linked group of 
strains. 

Investigations with the indirect technique revealed that 
staphylococci could be detected quantitatively in reconsti- 
tuted nonfat dry milk at a concentration of 3.6 x 10° cells 
per ml, but not at 3.6 x 10° cells per ml. Milk powders 
received from another laboratory, and which were pre- 
pared from milks containing 5 x 10’ and 10 x 10’ cells 
per ml, yielded counts of 6.05 x 10” and 13 x 10’ cells 
per ml when reconstituted, stained by the indirect method, 
and viewed with ultraviolet illumination. Recoveries of 
S. aureus cells from milk preparations were thus shown 
to be quantitative. 

The major advantage of the fluorescent antibody tech- 
nique for detecting staphylococci in nonfat dry milk is that 
it will specifically and quantitatively reveal either viable 
or dead cells of S. aureus. 
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STUDIES OF THE DENTAL PLAQUE AND THE 
PHYSIOLOGY OF THE ORAL LACTOBACILLI 


(L. C. Card No. Mic 59-5413) 


Richard Scott Smith, Ph.D. 
The Ohio State University, 1953 


Several theories have been proposed to explain the 
etiology of dental caries. Since the acid decalcification 
theory is most strongly supported by the available data, 
it appeared best to proceed with this as a working model 
of the carious process. Although numerous acid produc- 
ing species of microorganisms were isolated from saliva, 
it became apparent early that acid produced in the saliva 
would not lead to dental caries. The saliva is constantly 
being replaced by fresh saliva and, in addition, is a fairly 
good buffer. The observation of dental plaques on the 
surface of teeth offered a possible mechanism for con- 
fining acid to the enamel surface immediately beneath the 
plaque, and as early as 1902, Miller’ concluded from his 
observations that caries was seldom initiated without the 
presence of an overlying plaque. A great many theories 
followed to explain the nature of the attachment of this 
plaque and its resistance to disintegration. The problem 
has not been solved to this date. During this investigation, 
some of the pure cultures of lactobacilli growing in broth 
culture were observed in slumps which were fairly re- 
sistant to disintegration and adhered slightly to the glass 
wall of the culture vessel. Direct microscopic observa- 
tion of plaques which had been teased apart sometimes 
showed clumps whose edges resembled tangled chains of 
gram-positive bacilli. Although these observations con- 
stituted no proof, they suggested that even the lactobacilli 
might play some role in maintaining a thicker plaque. 

Although a great many different microorganisms have 
been isolated from plaques and from saliva, the only 
organisms showing any correlation with caries activity 
have been the lactobacilli. Only a relatively few studies 
of the bacterial flora of the plaque have been reported in 
comparison to the vast amount of work with saliva. The 
greatest difficulty in studying the plaque appears to be the 
breaking up of the clumps. Several technics have been 
reported to disperse the organisms, but it was discovered 
in this investigation that the milder treatments dispersed 
the cocci but left the bacilli in fairly dense, tangled 
masses. More severe treatment appeared to be selec- 
tively destructive to these bacilli. Thus both total and 
viable counts might easily be weighted in favor of coccal 
forms. Such conditions may have influenced the data of 
Stralfors,” who found that although the presence of lacto- 
bacilli in the plaque could be correlated with caries 
activity, the lactobacilli still constituted only a very small 
portion of the total flora and therefore could not be ex- 
pected to contribute much to the total dental caries proc- 
ess. It seems that a good technic for determining the 
flora of the plaque is still needed. 

The correlation between Lactobacillus counts and 
caries activity has lead to their widespread use as an 
indicator organism. Although considerable effort has 
been made to implicate the lactobacilli as etiologic agents 
proof is certainly lacking. It seems possible that their 
presence may be the result of a selection of these acid- 
uric, microaerophilic organisms in a plaque already of 
low pH and lowered oxidation-reduction potential. Routine 
Lactobacillus counts are performed at pH 5 and few other 











organisms grow on the medium employed. During this 
investigation lactobacilli were observed to initiate growth 
at pH 3.8 in tomato juice broth, whereas the next most 
acid-uric forms observed (the streptococci) were usually 
inhibited at values lower than pH 5. 

Since there is no readily available explanation for the 
association of lactobacilli with the carious condition, 
investigations of the nutrition and physiology of the lacto- 
bacilli were undertaken to provide basic information 
necessary to adequately understand the position of the 
lactobacilli in the caries producing environment. 

Cultures showing a rough colonial morphology on 
primary isolation (pH 5 tomato juice agar) were more 
difficult to cultivate than the smooth types. The addition 
of tween 80 produced media which grew the rough forms 
readily. All rough types, in a collection of salivary 
lactobacilli supplied early in the study, failed to dehy- 
drogenate sorbitol in a study conducted by the Thunberg 
technic. Later in the investigation a second collection of 
lactobacilli failed to show this same correlation. This 
inconsistency apparently results from the criteria used 
to select rough or smooth colonies. The lack of sorbitol 
activity among the oral lactobacilli has been described 
as a characteristic of the heterofermentative - Lacto- 
bacillus acidophilus group.* This group has been reported 
to usually, but not always, produce rough colonies on 
tomato agar.* Thus the first collection of rough organ- 
isms may have been of the above group while the second 
contained rough colonies of the homofermentative species. 
This could well have resulted from the development of 
more rigid criteria for smoothness. Colonial morphology, 
therefore, did not appear to be a desirable characteristic 
for the differentiation of oral isolates. Rogosa et al.* 
found fermentation reactions to be extremely constant but 
cited numerous references to the ease of producing varia- 
tion in colonial morphology. Thus the proper differentia- 
tion should be made by species identification, or at least 
by the application of critical fermentation reactions. 

One homofermentative isolate (probably L. casei) was 
subjected to a more fundamental investigation. In select- 
ing the best method for studying the physiology of this 
organism, it was discovered that mechanisms for the 
linkage of oxidative reactions to molecular oxygen were 
very deficient. Oxygen uptake could be increased by the 
addition of methylene blue, but this unnatural situation was 
not chosen for the investigation because of the possibility 
of unequal toxic and/or stimulatory effects on the various 
enzyme components. 

Measurement of acid production appeared the most 
applicable technic for this homofermentative strain. It 
was found to produce acid equivalent to an 81 per cent 
conversion of a relatively high concentration of glucose 
(1 per cent solution) to lactic acid. Rates of acid produc- 
tion were first determined by pH measurements at inter- 
vals. The cell suspensions were not as heavy as those 
used by Stephan and Hemmens’ in their application of this 
technic. They were too heavy, however, to show the dif- 
ferences in the rates which can be obtained by mano- 
metrically measuring the carbon dioxide evolved from 
bicarbonate buffer through the action of the fermentatively 
produced acid. Nevertheless, the pH meter could be 
readily adapted to many studies of the lactic acid produc- 
ing organisms. 

Carbon dioxide production from bicarbonate was 
measured by the Warburg technic, as described by Umbreit 
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et al. Acid production from several substrates was found 
to be adaptive in nature. Mannose and glucose dissimila- 
tion was rapid with all cells tested and the rates for the 
two were essentially equal in all cases. In addition to 
indicating the constitutive nature of the enzymes involved, 
it appeared that the enzymes were either identical or were 
different enzymes acting at the same rate. The rate of 
acid production from fructose was as rapid only with 
fructose-grown cells, indicating a specific fructohexoki- 
nase. Asomewhat slower rate of fructose dissimilation 
was obtained with mannitol and sorbitol grown cells, 
although the action was significantly more rapid than with 
glucose or mannose grown cells. Thus fructose is sug- 
gested as the intermediate in the dehydrogenation of these 
polyhydric alcohols. The data obtained with dulcitol as a 
substrate did not suggest a pathway for this alcohol. The 
two naturally occurring isomers which might be obtained 
by its dehydrogenation are D-galactose and D-tagatose. 
Since galactose grown cells dissimilated galactose no 
more rapidly than other cells, an adaptation to this sub- 
strate by growth in dulcitol would not be detectable. No 
tagatose was available, but this hexose would seem the 
most logical intermediate in view of the tendency for most 
biological systems to oxidize the polyhydric alcohols at 
positions 2 or 5. 

Polyhydric alcohol grown cells showed several inter- 
esting relationships which could be correlated with the 
molecular configurations of these alcohols. The hydroxyl 
groups at positions 2 and 3 of the sorbitol molecule are in 
a trans- position relative to one another; those at posi- 
tions 4 and 5 are cis-. The mannitol molecule is cis- in 
both cases, the dulcitol molecule trans-. It was found that 
adaptation to the sorbitol molecule (cis-, trans-) also 
produced adaptation to both mannitol (cis-, cis-) and 
dulcitol (trans-, trans-). Dulcitol adapted cells were 
adapted to sorbitol but not to mannitol. Mannitol grown 
cells were expected to produce acid from sorbitol, but the 
products of dehydrogenation at the “cis- end” of the sor- 
bitol molecule would be either l-sorbose or l-gulose. The 
cells produced no acid from these hexoses, nor could any 
accumulation of reducing sugar be detected. All attempts 
to isolate the hexose intermediate in polyhydric alcohol 
dissimilation were unsuccessful; thus no confirmation of 
the above evidence from simultaneous adaptation could be 
obtained. 

One other interesting aspect was the possibility that 
adaptation to mannitol by growth in the presence of sorbi- 
tol had resulted as an adaptation to the “cis- end” of the 
sorbitol molecule, which was not activated by the enzyme 
whose production it elicited. 

Much more definite evidence could be obtained by 
studying cell-free enzyme extracts of the organism. How- 
ever, this particular Lactobacillus, and others with simi- 
lar growth characteristics,’ were found to be very 
refractory to grinding by several technics. 

One heterofermentative strain studied by the *pH 
meter technic” produced acid very slowly, and only from 
glucose and fructose of the substrates previously mein- 
tioned. In addition ribose was attacked at the same very 
slow rate. The homofermentative strain had shown no 
activity on this pentose. 

The need for additional investigation of the relatively 
few reactions centered around the glycolytic scheme, and 
the closely associated oxidative pathway, is clearly indi- 











cated. From these reactions the Lactobacillus obtains the 





energy essential to its existence. 
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Studies were conducted to determine the presence of 
unidentified viruses in the cecal tonsils of chickens and 
determine their nature and pathogenic potentialities to 
chickens and turkeys. The cecal tonsils of 123 birds from 
27 flocks were examined for the presence of such viruses 
by inoculation and serial passage in embryonated chicken 
eggs and 34 of them were also inoculated and serially 
transferred in chicken embryo kidney cell cultures. Two 
virus isolations were made from two flocks which had a 
history of illness. The viral nature of the isolates (virus 
A66 and virus A82) were confirmed by filtration through 
bacterial filters, non-cultivability in enriched media, and 
antibiotic resistance. 

The two isolates could be serially propagated in the 
embryonated chicken eggs by inoculation on the chorioal- 
lantoic membranes where they produced enormous lesions 
and multipled to a high concentration. Embryos of inocu- 
lated eggs were stunted and showed grossly, liver necrosis 
and heart damage. Histopathological studies of the infected 
tissues showed that the virus isolates caused proliferative 
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and degenerative changes. No inclusion bodies were 
demonstrated in the infected tissues. The isolates were 
serially propagated by inoculation into the yolk sac and 
caused consistent embryo mortality. They failed to mul- 
tiply to a high concentration and cause consistent embryo 
mortality on inoculation and serial passage by the chorioal- 
lantoic sac route. 

The isolates were serially propagated in chicken 
embryo kidney cell cultures, where they caused marked 
cytopathogenic changes. 

The isolates were not serologically related to any of 
the common poultry viruses and differed from them in one 
or more of their physical or biologicai properties. 

Studies on multiplication of the virus in the intestinal 
tract and lungs of chicks indicated that both the isolates 
multiplied to a high concentration in the intestinal tract 
during the first week post-inoculation. Only one of the 
isolates, A82, was able to multiply in the lungs during this 
time. The isolates induced a serological response in the 
chicks inoculated by the orai as well as intratracheal 
routes. The isolates were recovered from the cecal 
tonsils of the chicks after a period of five weeks after 
oral administration of the virus and could not be re- 
covered from the lungs of chicks inoculated by intra- 
tracheal route at this time. Virus A66 could be serially 
propagated in the intestinal tracts of chicks only, whereas 
virus A82 could be serially propagated in the intestinal 
tracts of chicks as well as poults. Inoculation of the iso- 
lates into chicks and poults by various routes did not 
result in any definite indication of illness. The isolates 
did not produce any signs of illness in adult chickens on 
administration by the oral, intratracheal, intrasinus, 
ocular, intramuscular, or cloacal routes. Rabbits, guinea 
pigs, mice, and infant mice, did not show any signs of 
illness on inoculation with the virus by different routes. 

The isolates failed to hemagglutinate chicken red blood 
cells. They passed through Selas 03, Berkefeld W and N 
filters without appreciable loss in virus concentration. 
Filtration through Seitz EK filter resulted in a consider- 
able loss in virus concentration. 

Viability studies indicated that the isolates are rela- 
tively resistant, withstanding exposure to 56°C. for two 
hours, 37°C. for two days, and room temperature for 60 
days. They stored well at 4°C. and at -20°C. The isolates 
were viable after exposure to 50 per cent ethyl ether for 
two hours at 37°C., and 20 per cent ethyl ether for 24 hours 
at4C 

These studies indicate that the isolates are strains of 
the same virus and differ from other viruses of poultry, 
man, and animals. 
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An in vivo artificial rumen technique for studying the 
utilization of cellulose and other foodstuffs by rumen 
microorganisms was developed in an effort to simulate 





more Closely the physico-chemical conditions that exist in 
the rumen. The in vivo artificial rumen consisted of a 
porcelain test tube attached to a glass frothing tube and a 
gas escape mechanism. The substrates and inocula were 
placed in the tube and the apparatus suspended in the 
rumen of a fistulated animal. The porcelain test tubes 
were found to be permeable to acetic, propionic, butyric, 
and valeric acids and to certain dyes. It was found that 
after 40 hours of rumen incubation the concentrations of 
acetic, propionic, and butyric acids were about 46 per cent 
of the concentrations present in the rumen for the same 
time interval. 

It was demonstrated that continuous cellulose digestion 
over a period of 10 days could be obtained and that 88 per 
cent of the total amount of cellulose was digested. 

It was found in experiments using the same animal, 
after a fifteen-day interval, that reproducible results 
could be obtained and that after 48 hours 85 per cent of 
the added cellulose was digested. 

It was shown that the in vivo method could be adapted 
for use in studying the digestion of alfalfa cellulose. 

When “first” and “second cuttings” of alfalfa hay were 
used as a source of cellulose, 76 per cent of the “first 
cutting” was used as compared to 50 per cent of the 
“second cutting”. It is believed that this difference is due 
to the deposition of lignin around the cellulose in the more 
mature plant material. 

It is believed that the in vivo artificial rumen has great 
potentiality in the study of pure cultures in vivo and also 
as a method for growing pure cultures for in vitro studies 
and for cell-free preparations. oe 
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Certain of the animal viruses are capable of causing 
agglutination of erythrocytes. Since the original demon- 
stration by Hirst’ and independently by McClelland and 
Hare’ in 1941 of the ability of influenza virus to aggluti- 
nate fowl red blood cells, numerous viruses have been 
shown to cause hemagglutination of certain species of 
erythrocytes under specific conditions. Only the mumps- 
Newcastle disease-influenza group of viruses, however, 
produces a variety of detectable changes on susceptible 
erythrocytes following the adsorption and subsequent 
elution of virus. Included among the changes produced by 
the action of this group of viruses in vitro on red blood 
cells is an alteration of the antigenic moiety of the 
erythrocytes. 

This fact acquires particular significance when con- 
sidered in view of the recent reports by Dodd et al.* and 
Wright et al.* concerning the finding of erythrocytes and 
agglutinins with enzyme modified cell specificity in the 
blood of patients with acquired hemolytic anemias. 
Furthermore, Newcastle disease virus (NDV) has been 
isolated recently from acquired hemolytic anemia cases 
by Moolten and Clark.°* If infection with one of the 
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members of the mumps-NDV-influenza group of viruses 
could modify erythrocytes in vivo, it is conceivable that 
autoimmunization, leading to acquired hemolytic anemia, 
could result. 

This research was performed in order to understand 
more Clearly the antigenic changes produced in red cells 
as the result of virus action in vitro, and to relate such 
antigenic changes to the erythrocyte modifications found 
in patients with acquired hemolytic anemias and to those 
found in animals as the result of experimental virus 
infection. Accordingly, rabbits were immunized with 
normal, influenza virus-(PR8) treated, and NDV-treated 
human and chicken erythrocytes. Antisera were obtained 
and employed in the detection and characterization of in 
vitro and in vivo modified red blood cells. ‘a 
~~ In considering the specifities created by immunization 
with the various erythrocytes, the initial observations on 
the pooled unabsorbed antiserum produced by immuniza- 
tion with normal human red cells (anti-NH) revealed anti- 
body which agglutinated normal and virus treated cells to 
the same extent. Absorption with normal human cells 
(NH) effected the complete removal of normal cell anti- 
body but left low titers of agglutinins for influenza virus- 
treated human cells (HPR8) and NDV-treated human cells 
(HNDV). Heterologous absorptions of anti-NH with HNDV 
resulted in a marked reduction of virus treated cell 
agglutinin but a relatively small diminution of normal cell 
antibody. Absorption of this serum with HPR8 removed 
both normal cell and PR8-treated cell agglutinins, leaving 
a low titer of hemagglutinin for NDV-treated erythrocytes. 
The specificities demonstrated in the anti-NH could be 
accounted for by postulating a stepwise breakdown of the 
normal cell in the immunized rabbit with the production of 
antibody to surface components, absorbable by normal 
cells, and the subsequent formation of antibody to sub- 
surface components, with specificity for altered cells. 

When normal human cells were used to absorb anti- 
HPR8 and anti-HNDV, all antibody for NH was removed. 
Antibody to virus modified cells, however, was virtually 
untouched. Thus, even though HPR8 removed all normal 
cell antibody from anti-NH, normal cells were incapable 
of absorbing HPR8 agglutinin from either anti-HPR8 or 
anti-HNDV. Following absorption of these virus-treated 
cell antisera with normal cells, they were subjected to 
further absorptions with HPR8 and HNDV. By absorbing 
with HPR8 it was possible to obtain agglutinin from both 
anti-HPR8 and anti-HNDV which specifically agglutinated 
Newcastle disease virus-treated erythrocytes. Absorp- 
tions with HNDV, however, resulted in the complete 
removal of all virus modified cell agglutinin from both 
treated cell antisera. It would appear from these data 
that NDV- and PR8-treated erythrocytes stimulate the 
production of antisera with very similar or the same 
specificities. It also appears likely that treatment of cells 
with NDV in vitro reveals some antigens which are not 
available on the surface of the PR8-treated erythrocytes 
but which are created during the destruction of the latter 
cells by the immunized animal in vivo. This would account 
for the failure of HPR8 to absorb all agglutinin for HNDV 
from the homologous and heterologous sera, and would 
also explain the ability of HNDV to remove antibody for 
HNDV and HPR8 from the virus modified cell antisera 
which had been previously exhausted of normal cell 
agglutinin. 

In order to understand more clearly the relationships 





between the antisera to the two virus modified cells, the 
previously unabsorbed sera were absorbed with the 
homologous and heterologous cells. When anti-HPR8 was 
absorbed with HPR8, the antibody for NH was removed 
and that for HPR8 was almost completely taken out, but 
agglutinin for HNDV was only partially removed. Similar 
results were obtained when HPR8 were used to absorb 
anti-HNDV. When HNDV were used for absorption of the 
previously unabsorbed virus treated cell antisera, normal 
cell agglutinin was removed and antibody to both types of 
treated cells was reduced to about the same extent. 

In a further effort to characterize the extent of the 
alteration produced on the human red cell by virus action, 
the various sera were tested before and after absorption 
with trypsinized cells. Trypsin cell agglutinin was pres- 
ent in anti-NH in higher titer than agglutinin for NH, 
HPR8, or HNDV, and trypsin-treated cells were aggluti- 
nated by the unabsorbed virus-treated cell antisera to 
about the same extent as HPR8 and HNDV. When the 
anti-NH was absorbed with NH, the titer for trypsinized 
cells fell below the level of that for virus-treated cells, 
indicating that normal cells absorbed more trypsin cell 
antibody than virus-treated cell hemagglutinin. Absorp- 
tions of the antisera to virus-treated cells with NH 
removed most of the trypsinized cell antibody but left the 
HPR8 and HNDV agglutinins almost intact, again showing 
that normal cells removed more trypsin cell antibody than 
virus-treated cell antibody. Similarly, absorptions of the 
virus modified cell antisera with trypsinized cells re- 
moved more of the antibody for trypsinized cells and 
normal cells than for HPR8, and more HPR8 agglutinin 
was removed than HNDV agglutinin. As a result of these 
studies it was concluded that the trypsin modification was 
similar but definitely distinct from the changes brought 
about by virus activity. The data suggest that if the 
variously treated human cells were to be arranged in the 
order of increasing alteration of their surface antigens, 
they would be placed as follows: normal erythrocyte, 
trypsinized cell, PR8 treated cell, and Newcastle disease 
virus-treated cell. 

Absorption experiments with antisera to normal and 
virus-modified chicken erythrocytes showed that the 
changes produced on the chicken cell as the result of virus 
action in vitro were relatively the same as those con- 
sidered above for the human cell. 

The striking fact which emerged from the studies of 
the virus modified chicken cells was that they were agglu- 
tinated by antisera which had been produced in response 
to the immunizations with treated human cells. Thus, 
they absorbed virus-treated human cell antisera which 
would not affect normal human cells, agglutinated NDV 
and PR8-treated chicken cells in relatively high titer. 
Also, they absorbed serum fractions which had been shown 
to agglutinate only NDV-treated human cells. Further- 
more, absorption of PR8-treated human cell antiserum 
with NDV-treated chicken cells made it possible to isolate 
a serum fraction with PR8-treated cell specificity. This 
had not been possible when absorptions with cells of the 
homologous species were performed. Normal chicken 
cells were not agglutinated by the antisera to human cells. 
Therefore, in addition to uncovering antigens in the 
normal cell by the removal of surface components, virus 
activity seemed to confer additional specificity to the cell. 
Thus an “organ” type of specificity was imparted to cells 
after treatment with these viruses, making it possible to 
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bring about agglutination of one species of erythrocyte by the 

use of antisera toacompletely unrelated species of red cell. 
Having established the ability of the unabsorbed virus 

modified cell antisera to agglutinate only modified cells, 
these sera were used for the detection of similarly modi- 
fied cells in acquired hemolytic anemia patients. The 
cells of two of the three patients tested were agglutinated 
in low dilutions of absorbed anti-HNDV which contained 
antibody for virus-treated and trypsinized cells. The 
cells of these two patients were not agglutinated beyond the 
titer obtained with trypsin treated cells, which was com- 
paratively low. The cells of the same patients were not 
agglutinated at all by the NDV-treated cell specific frac- 
tion. The erythrocytes of the other patient, however, were 
appreciably agglutinated by both of the above mentioned 
serum fractions. The results indicate that the antigenic 
modification noted in the cells of the two patients was more 
like that produced by trypsinization in vitro than that pro- 
duced by in vitro virus modification. However, the findings 
in the single patient cited above indicated the presence of 
specificity like that found in NDV modified cells. These 
results, together with the reported isolation of NDV from 
acquired hemolytic anemia patients,* suggest a role for 
NDV modified cells in some cases of acquired hemolytic 
anemia similar to that of trypsin modified cells proposed 
by others. ° 

In order to detect the possibility of virus modification 
of erythrocytes in vivo, chickens were infected with NDV 
and red cells obtained at intervals after infections were 
tested with virus-treated cell specific antiserum. Modi- 
fied red cells were detected as early as four hours after 
infection and reached a maximum 12-24 hours after 
infection. Whereas these in vivo modified cells were 
agglutinated to levels closely approximating those obtained 
with in vitro-treated cells during the 12-24 hours following 
infection, they later showed decreasing modification as 
evidenced by less agglutination when tested with the above 
antiserum fraction. As the animals became moribund and 
approached death, about 96 hours after infection, detect- 
able modifications diminished. 

A further point of interest concerned the possible 
identity of modified cell antibody in Newcastle disease 
virus antiserum and its relationship to the hemagglutinin 
inhibiting antibody. It has been shown that treatment of 
red cells by NDV under the conditions employed here 
results in a small residual quantity of virus on the 
erythrocyte, and that Newcastle disease virus antiserum 
causes the agglutination of such cells. Therefore, NDV 
antiserum was exhausted of hemagg!utinin-inhibiting 
antibody by the addition of NDV. Virus antiserum treated 
in this manner retained its capacity for agglutinating virus 
treated cells. Likewise, absorption of NDV antiserum 
with HNDV caused a marked reduction of HNDV agglutinin 
without appreciably changing the virus hemagglutinin- 
inhibiting effect of the serum. Therefore, it would seem 
possible that immunization with NDV resulted in the 
production of antibody to the virus itself and to red cells 
of the immunized animal which had been altered by virus 
action. Karzon and Bang’ reported the appearance of 
modified cell agglutinin in chickens following injection of 
chickens with active and vaccine NDV, and indicated that 
the modified cell agglutinin appeared earlier and disap- 
peared earlier than the virus hemagglutinin -inhibiting 
antibody. Immunization with the “weaker” acting PR8 
virus did not cause the production of modified cell antibody. 
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Because treatment of cells with NDV results in residual 
virus on the erythrocyte, the question arose concerning 
the significance of the presence of virus antibody in the 
NDV-treated cell antisera and its relationship to the ag- 
glutination of NDV-treated cells observed with these sera. 
In view of the above separation of the activities in anti- 
serum to NDV and the appearance of NDV-treated cell 
specificity in antisera to PR8-treated cells, in which no 
question of residual virus on treated cells was involved, 
it would appear that the residual virus on the NDV-treated 
cell played only a minor role in the specificities observed. 

Since erythrocytes from patients with acquired 
hemolytic anemia, certain malignancies, and certain 
infectious diseases as well as cells treated in vitro with 
trypsin, antibody, and periodate have been shown to be 
phagocytized to a much greater extent than normal cells 
by rabbit splenic macrophages in tissue culture,’ it was 
postulated that virus modified erythrocytes would also be 
phagocytized to a greater extent than normal cells. The 
data supported this postulation, as in vitro modified 
chicken and human cells and erythrocytes from NDV- 
infected chickens were phagocytized to a much greater 
degree than were normal control cells. 

Curiously enough, the enhanced phagocytosis produced 
by virus treatment of red cells was reversed when the 
virus-treated cells were combined with specific virus- 
treated cell antiserum before phagocytic studies were 
performed. 

Evidence of virus-modified cells in hemolytic anemia, 
together with the results of erythrophagocytic studies, 
indicate the definite possibility that virus modification 
can be logically included among the alterations postulated 
for the initiation of this immunologic phenomenon. 

It is conceivable from the studies with the erythro- 
phagocytic test that a viremia with subsequent red cell 
modification is possible in many virus diseases. Virus 
“haptenization” of normal red cells could result in anti- 
body to virus receptor sites on tissue cells as well as on 
red cells. The subsequent coating of the cell by antibody 
might then result in resistance to virus attachment. Thus 
this proposed mechanism could also play a role in the 
total immune response to certain viral diseases. 

The results obtained with infected chickens, discussed 
earlier, not only verified the postulation that erythrocytes 
can be modified by the action of viruses in vivo, but have 
also advanced the possibility that this technique for the 
detection of modified cells in Newcastle disease virus- 
infected chickens could be of diagnostic value. 

Thus the cellular modifications studied in this work 
would appear to be of significance in certain animal and 
human diseases from either the aspect of usefulness in 
diagnosis, role in the initiation of disease, or possible 
role in immunity to disease. 
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RELATIVE SENSITIVITY OF NITRIF YING 
BACTERIA TO HYDROGEN IONS 
IN SOILS AND IN SOLUTIONS 


(L. C. Card No. Mic 59-5041) 


Deane Fay Weber, Ph.D. 
Kansas State University, 1959 


Recorded research findings concerning nitrification 
under acid conditions have been controversial to say the 
least. Despite much evidence indicating that nitrification 
proceeds in the most highly acid cultivated soils, there 
still remains the generally accepted concept that nitrifica- 
tion does not proceed at all or proceeds slowly when the 
acidity of the medium is relatively high. 

Large accumulation of nitrates have been observed in 
highly acid soils in this laboratory, but subsequent intro- 
duction of small quantities of these soils into conventional 
nutrient-salts media buffered at different pH values 
failed to yield significant quantities of nitrates much 
below neutrality. The major objectives of this investiga- 
tion were: a) to pinpoint the critical,H+ concentration for 
nitrification both in soils and in conventional media; b) in 
case differences in the critical pH were found to exist in 
the two media, to seek an explanation for same. 

The method of approach to the problem consisted of 
measuring the accumulation of nitrates in: a) soils of 
varying degrees of acidity; b) a buffered nutrient-salt 
solution perfused through a column of the same acid soils; 
and c) conventional-nutrient-salts solution buffered at 
different pH values inoculated with small quantities of the 
Same actively nitrifying soils. 

Some of the soils employed in the experiment were of 
extremely acid nature for cultivated soils. These particu- 
lar soils were used because a) their ability to accumulate 
nitrates had been demonstrated in spite of their high H+ 
concentration, b) they varied widely in their buffering 
Capacity, and c) they varied widely in combined nitrogen 
content, some being extremely low in nitrogen content. 








Nitrogen in the form of (NH,).SO, was added to sup- 
plement nitrogen already in the soil and to hasten drop in 
PH by the introduction of the SO, radical. For some 
unknown reason the (NH, )2SO, proved toxic to nitrifica- 
tion, even in the lower concentration in the poorly buffered 
North Carolina soils. 

In the varied types of soil of initially high H* concen- 
tration, rapid nitrification occurred and continued, in 
most instances, until the accumulation of nitrous and 
nitric acids caused the pH to drop to approximately 4.0. 

It is most significant that the major portion of the accumu- 
lation of nitrates in three of these acid soils, during a 
period of 15-17 weeks, took place after a pH approximat- 
ing 4.0 had been recorded. 


NO; (ppm) 
priory Period and accumulating 
Soil PP ad low pH after pH 
accumu- : : 
Sa theie recorded approximating 
4.0 recorded 
Cape Fear 
loam 756 0 week 4.0 756 
Roanoke 
silt loam 284 9 week 4.1 200 
Geary 
silty-clay loam 888 5 week 4.1 632 


(NH,),SO, 50 ppm N. added 


Geary 
silty-clay loam 1043 5 week 4.0 869 

The nitrifying organisms of the four highly acid soils 
readily transformed (NH, ), SO, nitrogen incorporated into 
a nutrient-salts solution into nitrates when the perfusion 
technique was employed. The total accumulation of 
nitrates recorded were 285.8 ppm, 91.9 ppm, 145.4 ppm, 
and 121.2 ppm with final pH values of 4.1, 3.9, 4.0, and 
4.1 respectively, for Cape Fear loam, Roanoke silt loam, 
Wickham sandy loam, and Geary silty-clay loam during 
seven weeks of incubation. Significant ritrate accumula- 
tion appeared after pH values of 4.3 to 3.9 had been 
recorded indicating that nitrification was occurring at H* 
concentrations generally believes to be inhibitory to this 
process. On the other hand nitrification invariably failed 
to take place in agitated-liquid-media-culture at pH values 
below 6.0. No explanation can be offered for this signifi- 
cant difference in critical pH under the different experi- 
mental conditions. 
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EFFECT OF CHEMICAL ENVIRONMENT ON 
THE LETHALITY OF GAMMA RADIATION FOR 
ANAEROBIC BACTERIAL SPORES 
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University of Michigan, 1959 


The purpose of this investigation was to determine the 
possible protective effects of the chemical constituents of 
an aqueous environment on survival of anaerobic bacterial 
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spores during irradiation with gamma rays from cobalt- 
60. Three organisms or importance in food preservation, 
Clostridium botulinum, strains 62A and 213B, and 
Clostridium sp., putrefactive anaerobe, P.A. 3679, were 
used as the test organisms. The technique employed for 
determining the number of viable spores present in solu- 
tions before and after irradiation was the conventional 
10-fold serial dilution method followed by plate counts in 
anaerobic medium. 

The radiation sensitivity of the spores tested was not 
altered by: (1) changing the physical state of the medium 
from a liquid to a gel; or (2) changing the hydrogen ion 
concentration of the suspending solution within the range 
of pH 3.2 to 8.4. 

Of 21 chemicals tested, nine were able to protect the 
anaerobic bacterial spores from the lethal effects of 
irradiation. Listed in order of increasing protective 
capacity, these were: lysine, p-chloromercuribenzoate, 
sodium nitrite, cysteine, gelatin, methionine, catalase, 
reduced glutathione, and sodium hydrosulfite. In order to 
afford protection, these chemicals had to be present 
during irradiation in the solution in which the spores 
were suspended. It was concluded that the death of the 
bacterial spores, which occurred even when protective 
chemicals were present in the suspending solution, was 
produced by the ionizing radiations and not by the toxicity 
of by-products of the irradiated chemicals. 

The importance of the sulfhydryl group in the total 
protective effect obtainable with reduced glutathione was 
studied. Solutions of 0.02M reduced glutathione were 
exposed to oxygen, air, and nitrogen. The protective 
effect was negated by replacing the air atmosphere with 
oxygen but, on the contrary, was not enhanced by using a 
nitrogen atmosphere. Protection was not obtained if 
oxidized glutathione was substituted for reduced glutathione 
in an irradiation medium. Pre-irradiation incubation of 
reduced glutathione with the organic mercurial, p- 
chloromercuribenzoate, completely removed the protec- 











tive capacity of glutathione for anaerobic bacterial spores. 
From the results obtained it was concluded that the 
sulfhydryl end group of glutathione is solely responsible 
for the protective capacity of this chemical for anaerobic 
bacterial spores during irradiation. 

The results of experiments performed using sodium 
hydrosulfite seemed to indicate that the protective mecha- 
nism of this chemical involved more than a simple removal] 
of oxygen from the medium. Theoretically, 0.0005M 
sodium hydrosulfite will remove all oxygen from a satu- 
rated phosphate buffer solution. Yet in experiments in 
which the molar concentration of sodium hydrosulfite 
solutions was varied, increases in spore survival numbers 
were noted until a molar concentration of 0.01M was 
reached. Also, survival of anaerobic spores in phosphate 
buffer equilibrated with nitrogen was less than ina 
sodium hydrosulfite solution, even when the latter was 
oxidized prior to irradiation by replacement of the air 
atmosphere with oxygen. An hypothesis was presented to 
explain the residual effect of sodium hydrosulfite. 

The degree of protection obtained with p-chloro- 
mercuribenzoate was a function of the concentration of 
the chemical present in the solution. The upper limits of 
this concentration effect could not be established, how- 
ever, due to limiting factors inherent in this test system. 
Irradiation of spores in a solution containing p-chloro- 
mercuribenzoate did not increase the survival ratio ob- 
tained by a 72 hour pre-irradiation incubation of the 
spores in a solution of p-chloromercuribenzoate followed 
by washing of the spores and irradiation in 0.15M phos- 
phate buffer. 

The high degree of protection obtained when catalase 
was present in the suspending solution seemed to indicate 
a significant role of hydrogen peroxide in the lethal effects 
produced by cobalt-60 gamma radiations on anaerobic 
bacterial spores. 
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SPURIOUS SAGE: A STUDY OF 
THE CONSPIRACY BETWEEN 
ELBERT HUBBARD AND HIS TIMES 


(L. C. Card No. Mic 59-6063) 


Brom Weber, Ph.D. 
University of Minnesota, 1957 


“Spurious Sage” is a critical study of the various 
factors which contributed to Elbert Hubbard’s uniquely 
important and acknowledged role as a major influence 
upon American culture from 1899 to 1915. During that 
period, Hubbard was active in such fields as business, 
literature, arts and crafts, printing, book publishing, 
magazine editing, social theory, religion, and many other 
phases of American life. Hubbard’s life, mind, and per- 
sonality are traced from their origins in the turbulent 
Middle West of mid-nineteenth century America until 
after his attainment of national prominence in the first 





decade of the twentieth century. Considerable attention is 
given to the formative influences in Hubbard’s career. 
These include agrarian protest movements, business 
ethics and practices, advertising and publicity, the rela- 
tion of soap and American culture, religion and irreligion, 
literature, middle-class morality and behavior, liberal- 
ism, bohemianism, arts and crafts, and the “little maga- 
zine” movement of the 1890s. Hubbard’s reciprocal 
effects on these and other aspects of American life are 
also delineated. Significant relationships with individuals 
like Stephen Crane, Benjamin O. Flower, George Haven 
Putnam, and Walter Blackburn Harte are probed inten- 
sively when they serve to illustrate Hubbardand his milieu. 
The thesis arrives at two major conclusions. On the 
one hand, it asserts that Elbert Hubbard at his prime was 
too ignorant, mendacious, unskilled, and amoral ever to 
have warranted being recognized or permitted to serve as 
a dominant element in American culture. On the other 
hand, the thesis also asserts, the American people of 
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Hubbard’s times were incapable of properly evaluating 
him. Hubbard, in fact, was the epitome of the general 
cultural condition of the nation. The American people 
were culturally hungry and unsophisticated, but they were 
also, which is more important, inundated by the beginnings 
of American mass culture, deprived of a traditional, stable 
culture of either an agrarian or industrial character, rid- 
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THE GENETIC COMPOSITION OF 
TWIN MUTATIONS IN MEDIUM VARIEGATED 
PERICARP OF MAIZE 


(L. C. Card No. Mic 59-5773) 


Irwin Melfred Greenblatt, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor R. A, Brink 


The variegated allele (PYY ), conditioning red striping 
in the pericarp and cob of maize, is highly unstable, 
frequently mutating to stable self red (P™* ) and to un- 
stable light variegated. An hypothesis which attempts to 
explain the high mutability depicts the PYY allele as a 
compound structure composed of the P™® gene conjoined 
with a readily transposable element, Modulator (Mp), 
which acts as an inhibitor of pigmentation when at the P 
locus. Transposition of Mp from the P locus results in 
full expression of the pigment-producing action of the P™* 
allele. Loss of Mp from the P locus may be coincident 
with acquisition of the element at one or another site 
elsewhere in the genome. Modulator at the new site 
(tr-Mp) plus the variegated allele at the P locus results 
in the light variegated phenotype. if 

Red and light variegated mutations often occur as twin 
spots on medium variegated ears. According to an earlier 
hypothesis such a twin spot results from a mitosis that is 
differential at the P locus. The Mp lost from one daughter 
nucleus (red), as a result of transposition away from PT, 
is assumed to be conveyed along with an unchanged PVV 
allele to the other (light variegated) daughter nucleus. 
Tests have disclosed, however, that twin spots are not 
homogeneous in this respect, but fall into two classes with 
respect to the presence or absence of tr-Mp in the red 
component. Among 79 twins examined tr-Mp was lacking 
in the red sector in 28 cases, and present in the remaining 
51 examples. 

The present study is concerned with twin mutations 
which contain tr-Mp in the red sector. It is postulated 
that twin mutations result from a single transposition of 
Mp during the time of chromosome replication. P** and 
its conjoined Mp replicate, at the P locus, producing two 
PTFMp complexes, prior to replication of certain other 
portions of the chromosomes. An Mp from one of the 
daughter P®™Mp complexes transposes to such an un- 
replicated site, and then replicates in phase with the 
chromosome in that region. The resulting daughter nuclei 
would then be of two genotypes: 1) P** + tr-Mp, condi- 








den by the same emotional and intellectual contradictions 
which prevented Hubbard from developing his potentiali- 
ties of mind and character. Consequently, America chose 
for one of its mentors a man whose dissatisfaction with 
self and society was profound but incapable of transcend- 
ing that which it disliked. 
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tioning red pericarp, and 2) PrrMp + tr-Mp, which gives 
rise to the light variegated phenotype. If this interpreta- 

tion is valid then it would be expected that tr-Mp would be 
situated at the same locus in the red and light variegated 

co-twins. 

A three point backcross linkage analysis was employed 
to test the linkage relations of tr-Mp in a series of co- 
twins. The markers used were tr-Mp, P and the breakage 
point of a reciprocal translocation. The reciprocal trans- 
locations utilized marked points both proximal (T1-2b, 
T1-5b) and distal (T1-7g) to P. A “C - Ds” tester stock 
was utilized to disclose the presence of tr-Mp in the 
non-variegated offspring resulting from the backcross 
mating. 

Transposed Modulator was found to be at the same 
chromosome site in both sectors of four twins tested. 
Transposed Mp was found to be linked distally to P in 
three of the twins, linked proximally to P in one twin, and 
segregating at random in two cases. The tr-Mp sites 
were shown to differ in position in at least five of the six 
twins. 

These experimental results, therefore, are in agree- 
ment with the hypothesis that a twin mutation may arise 
by transposition of Mp from one of two daughter varie- 
gated alleles, following division at the P locus, to a new 
site at which the chromosome, and the inserted Mp, sub- 
sequently divide in the same mitotic cycle. “ar 
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STUDIES ON PTERIDINE METABOLISM 
IN DROSOPHILA 
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Supervisor: Professor Robert P, Wagner 


An analysis of the mutant maroon-like in Drosophila 
melanogaster has been made and discussed. The mutant’s 
pteridine content (chemotype) has been compared to wild 
type. The influence of the maternal parent carrying a 
wild allele of maroon-like on its maroon-like progeny has 
been studied. The mutant has been located at the extreme 
right end of sex-linked mutants in Drosophila melano- 
gaster. 
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The relation between the lack of xanthine dehydrogenase 
and the reduction of red eye pigment in the mutant is dis- 
cussed. The lack of response to injected products of 
xanthine dehydrogenase is reported, and the hypothesis is 
advanced for the identity of “rosy* stoffe” and DPNH. 

Xanthine dehydrogenase has been shown not to be 
located specifically in any organ or organ system in the 
animal. 

Cc** labeled 2-amino-4-hydroxypteridine is converted 
in vivo into isoxanthopterin in the organism but not into 
any other compound. 

An analysis of the level of xanthine dehydrogenase 
activity in the following heterozygotes has been made: 
maroon-like; rosy’; and maroon-like and rosy’. 

The inversion In(3RC;3LP) Sb e® is shown to have an 
effect on the activity of xanthine dehydrogenase. 

Microfilm $2.00; Xerox $4.20. 80 pages. 











A LIFE HISTORY STUDY OF THE 
SILVER CHUB, HYBOPSIS STORERIANA 
(KIRTLAND), IN WESTERN LAKE ERIE 
WITH NOTES ON ASSOCIATED SPECIES 


(L. C. Card No. Mic 59-5430) 


Edward Coyle Kinney, Jr., Ph.D. 
The Ohio State University, 1954 


The silver chub, Hybopsis storeriana (Kirtland), is a 
minnow common in Lake Erie, the Red River of the North, 
and in the major streams of the Mississippi River drain- 
age system. There are abundant distribution records of 
this species, but little research has been conducted on its 
life history. 

The major portion of the present study was conducted 
from the autumn of 1952 through the spring of 1954. A 
few collections were made during the period from 1948 
through August of 1952. Most of the collections were made 
with a 30 foot otter trawl, within a 10 mile radius of the 
Franz Theodore Stone Institute of Hydrobiology, Put-in- 
Bay, Ohio. The majority of the collections were made 
over mud bottom, at depths of 9 to 11 meters. 

The otter trawl was towed at a speed of about 3.1 
statute miles per hour. Approximately one acre was 
covered by each 12-minute haul. An average, based on 90 
one-acre samples of 20 silver shubs, was obtained. Dur- 
ing March, April, and May, there is a shoreward migration 
of these minnows. Hauls made in the island region during 
this period contained very few silver chubs, while hauls 
made near shore contained large numbers of this species. 
If hauls made during these spring months are excluded 
from the data, a chi-square of 12.24, with eight degrees 
of freedom, is obtained. Although this chi-square is not 
significant, it is rather high, and indicates that the silver 
chubs are scattered in loose schools throughout the open 
lake in the island region. The data are sufficiently con- 
sistent to enable one to use them as a basis for future 
population comparisons. 

On the basis of the work accomplished over the past 
five years, it is believed that the otter trawl would 
serve as an excellent sampling device for the following 
species: 








Adults 
Hybopsis storeriana 


Young 


Aplodinotus grunniens 








Notropis hudsonius Morone chrysops 








Percopsis omiscomaycus Perca flavescens 








Percopsis omiscomaycus 





By modifying the trawl so that depths other than those 
on or near the bottom may be trawled, and by the addition 
of echo sounding equipment to the tow boat, one could: 
greatly expand the above species list. If one could deter- 
mine the number of fish that escape the trawl, a fair 
estimate of the total population of many Lake Erie species 
could be obtained. This could probably be determined 
through the use of underwater photography and frogmen 
observers. 

Excellent descriptions of Hybopsis storeriana may be 
found in Jordan and Evermann (1896), and Forbes and 
Richardson (1920).? 

No external difference between the sexes was found. 
In the search for sexual differences, it was noted that the 
scale pattern on the ventral region, between the pectoral 
fins, varied from a complete lack of scales to a fully 
scaled pattern. This scale pattern on Lake Erie speci- 
mens was compared with the pattern on Ohio River speci- 
mens, from which they are geographically isolated. The 
approximate ratios based on this comparison are, as 
follows: 


Lake Erie 
Ohio River 





1 naked 2 scaled 


3 naked 


1 partially scaled 


1 partially scaled 0 scaled 

A few specimens of young silver chubs were taken on 
almost every trip but no concentrations were encountered. 
On the basis of laboratory observations and a study of the 
food habits, it is believed that the young live in a zone 
several meters off the bottom and above the effective area 
covered by the trawl. 

In western Lake Erie, the male silver chubs seldom 
live more than three years, while the females attain an 
age of almost four years. The maximum total length is 
slightly over 200 millimeters, and the weight about 90 
grams. 

The scale method of age determination was found to be 
valid. The annuli formed during the last week of May 
(1953) and were clearly evident on most specimens by the 
third week of June. 

All lengths were measured in millimeters and weights 
were made in grams. The following linear regressions 
were computed: 

Total length = 1.8 + standard length x 1.227, witha 
standard error of estimate of 0.9 millimeters. 

Log weight = -4.876 + log standard length x 3.062, 
with a standard error of estimate of 2.2 grams. 

Standard length = 12.063 + anterior scale radius 


x 1.676 x 20 with a standard error of estimate of 5.79 
magnification 


millimeters, and a correlation coefficient of 98.1. 

The 1 year and 2 year classes dominated the samples 
collected, each comprising about 45 per cent of the total. 
The 0 year and 3 year classes each made up about 5 per 
cent of the specimens collected. 
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The sex ratios for the 0 year and 1 year classes were 
about 1 to 1. The ratio for the 2 year class was about 1 
male to 1.6 females, and for the 3 year class 1 male to 
approximately 5 females. 

Among the 0 year and 1 year classes the size and 
weight were about the same for both sexes. The mature 
females were slightly heavier because of the ovary weight. 
In the 2 year and 3 year classes the females were larger 
and heavier, probably because the larger males had died. 

From a study of the distribution and ecology of the 
silver chub the following conclusions were drawn: 

1. The distribution is restricted to large rivers and 
to Lake Erie. 

2. Depth does not seem to be a factor in limiting its 
distribution. 

3. It is found more commonly over silt or mud bottom. 

4. The silver chub is a southern species which seems 
to require a growth period of six to seven months at water 
temperatures above 45°-50° Fahrenheit, with at least three 
months above 70° F. 

5. Some spawning occurs when the water temperature 
reaches 65° F., but most of the spawning occurs at tem- 
peratures above 70° F. 

6. In Lake Erie there is a shoreward migration in the 
spring which is probably a positive thermotropic response. 

On the basis of the above ecological factors, it was 
concluded that the habitat of the silver chub is restricted 
among the Great Lakes to Lake Erie because the water 
temperatures of the other Great Lakes are too low for 
suitable growth and spawning. The silver chub is re- 
stricted to the Red River of the North and probably does 
not enter Lake Winnipeg for the same reasons. 

The silver chub entered Lake Erie via the glacial Lake 
Maumee outlet and entered the Red River via the Lake 
Agassiz outlet. Because of the apparent temperature 
requirements it is believed that the migration through 
these outlets did not occur during glacial times but during 
the much later warm and moist period. 

The eastward and westward distribution of this minnow 
is limited by the width of the streams which form the 
Mississippi drainage system. 

The southern distribution is limited by the salt water 
of the Gulf of Mexico. 

The 0 year class Hybopsis storeriana fed principally 
on Copepoda (39.5 per cent), Daphnia (10.9 per cent), and 
Tendipedidae larvae and pupae (34.7 per cent) (Fig. 1). 
During the first part of this study (September, 1952 - 
August, 1953), it was found that the adults fed principally 
on Hexagenia nymphs (66.7 per cent), small Mollusca 
(17.3 per cent), Daphnia (5.2 per cent), and Gammarus 
(3.1 per cent) (Fig. 2). During September, 1953, Dr. N. 
Wilson Britt* found that, because of low oxygen conditions, 
the Hexagenia population had suffered a drastic decline. 
Food habit studies conducted after the Hexagenia decline 
showed that Tendipedidae, Daphnia, and Gammarus made 
up the bulk of the food eaten by the adults. 

In western Lake Erie in 1953, the silver chubs began 
to spawn during the second week of June, with the water 
temperature at 66° F. Spawning reached its peak during 
the last week of July and the first week of August, with the 
water temperature at 73° F. Most of the 1 year class were 
sexually mature. 

Ovary weights varied from about 10 per cent of the 
body weights of small specimens, weighing 20-30 grams, 
to 20 per cent of the body weights of large specimens, 
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FOOD OF THE YOUNG OF THE YEAR HYBOPSIS STORERIANA 
1952-1953 and August, 1949 
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Figure 1 


FOOD OF HYBOFSIS STORERIANA ADULTS 
September, 1952 through August, 1953 
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Figure 2 


weighing 70-80 grams. The formula for the number of 
mature eggs produced is 


Number of eggs = 365 + 746.64 x ovary weight. 


The silver chub is of little direct food value to man 
because of its numerous upper and lower intermuscular 
bones. It is a forage fish and is eaten by Lota lota 
lacustris, Stizostedion sp., and other large piscivorous 
species. - ae 








OTHER SPECIES OF FISHES COLLECTED 
WITH THE OTTER TRAWL IN 
WESTERN LAKE ERIE 


Clupeidae. Dorosoma cepedianum. This species was 
captured in the deeper water (9-11 meters), only during 
the winter. 

Coregonidae. Coregonus clupeaformis. One specimen 
was taken near Kelleys Island, Ohio, on March 12, 1953. 

Osmeridae. Osmerus mordax. A few young smelt were 
taken during almostevery month. Onlyone adult was taken. 
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Cyprinidae. Cyprinus carpio and Carassius auratus. 
Only a few were taken with the trawl in the island region. 

Notropis a. atherinoides. Emerald shiners are com- 
mon near the bottom, in the open lake. 

Notropis h. hudsonius. Spottail minnows are about as 
common as silver chubs in the deeper parts of western 
Lake Erie. 

Notropis v. volucellus. The mimic shiner was about 
as common as the spottail shiner in the areas trawled. 

Ameiuridae. Ictalurus p. punctatus. Channel catfish 
were commonly taken throughout the year. 

Ameiurus sp. Only two bullheads were taken in the 
the trawl. 

Noturus flavus. Stonecats were taken only during 
September and October. 

Schilbeodes miurus. An occasional brindled madtom 
was taken, when the trawl passed over an area of gravel. 

Gadidae. Lota lota lacustris. A few lingcod were taken 
during the late fall and during the winter. 

Percopsidae. Percopsis omiscomaycus. The trout- 
perch was the most abundant species consistently taken 
with the trawl. 

Serranidae. Morone chrysops. Only three adult white 
bass were taken, but the young were common. 

Percidae. Perca flavescens. All size-groups of yellow 
perch were represented in most of the hauls. 

Stizostedion v. vitreum. Adults of this species were 
common throughout the year. The young were taken mostly 
during June and July. 

Stizostedion c. canadense. Usually a few adults were 
taken during each collection trip. No young were col- 
lected. 

Hadropterus copelandi. Channel darters were taken 
occasionally when trawling over gravel bottom. 

Percina caprodes semifasciata. Log perch were taken 
in the same areas as the channel darters, but they were 
not taken abundantly. 

Centrarchidae. Very few Centrarchidae were taken in 
the deeper water. 

Sciaenidae. Aplodinotus grunniens. On the basis of 
weight and volume, sheepshead constituted the bulk of 
most catches. 

Cottidae. Cottus ricei. Only two specimens were 
taken. 

Cottus bairdi kumlieni. This species was more com- 
mon than ricei, but was not taken in abundance. 

Microfilm $2.00; Xerox $5.20. 104 pages. 
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A SEROLOGICAL AND IMMUNOCHEMICAL 
ANALYSIS OF ISOANTIGENS IN 
RABBIT PANCREATA 


(L. C. Card No. Mic 59-4304) 


Richard Stanley Metzgar, Ph.D. 
University of Buffalo, 1959 


A group of rabbits was immunized by intradermal 
injection of rabbit pancreas crude extract incorporated in 
Freund adjuvants. The sera of these animals contained 
antibodies which reacted with pooled rabbit pancreas 
extract by complement-fixation, precipitation, and passive 
cutaneous anaphylaxis techniques. 

The serum of each individual immunized rabbit was 
then tested with an extract of its own pancreas as well as 
with other individual rabbit pancreas extracts. The serum 
of an immunized animal always failed to react with an 
extract of its own pancreas and reacted with some but not 
all of the other rabbit pancreas extracts. The antibodies 
were, therefore, considered isoantibodies rather than 
autoantibodies. 

The antisera did not react with pancreas extracts of 
other species. Moreover, the pancreas isoantibodies 
could not be absorbed by human group A or rabbit erythro- 
cytes nor by rabbit serum or extracts of the following 
rabbit organs: kidney, liver, salivary gland, and gastro- 
intestinal and female urogenital tract mucosae. 

In gel-precipitation tests, 0, 1, 2, or 3 lines appeared 
depending upon the particular extract and antiserum used. 
Immunoelectrophoresis studies demonstrated at least 
three different rabbit pancreas isoantigens with different 
electrophoretic mobilities. One of the isoantigens had an 
electrophoretic mobility faster than serum albumin, 
another had an electrophoretic mobility similar to that of 
albumin, while the other had a slower electrophoretic 
mobility than serum albumin. 

The rabbit pancreas isoantigens had the following 
immunocnemical characteristics: they were 


A. Totally precipitated by 5% trichloroacetic acid. 


B. Extracted by 95% phenol and not precipitated by 
10% ethyl alcohol. 


Partially removed by repeated chloroform-amyl 
alcohol extractions. 


Not extracted by 80% ethyl alcohol. 


Not precipitated by ammonium sulfate at 1.4 M. 
saturation, partially precipitated at 2.0 M. satura- 
tion, and totally precipitated at 4.0 M. saturation. 


F. Not destroyed by boiling for 1 hour. 


The rabbit pancreas isoantigens were, therefore, probably 
conjugated proteins either glycoproteins or nucleoproteins 
with some of the antigenic determinant groups located in 
the non-protein portion of the molecule. 

Immunoelectrophoresis studies on the anti-rabbit- 
pancreas rabbit sera showed the antibodies to be in the 
gamma globulin region. 

The possible importance of these isoantigens in organ 
homotransplantations was discussed and additional and 
more complete experiments were proposed to determine 
the exact number and distribution of the rabbit pancreas 
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isoantigens and to determine whether or not these isoanti- 
gens are inherited according to Mendelian laws. 
Microfilm $2.00; Xerox $6.60. 137 pages. 


GENETIC CORRELATIONS BETWEEN 
GROWTH RATE AND EFFICIENCY OF 
FEED UTILIZATION IN SWINE 


(L. C. Card No. Mic 59-5088) 


Diedrich Reimer, Ph.D. 
University of Minnesota, 1959 


Genetic correlations between growth rate and feed ef- 
ficiency were estimated in several inbred lines of swine 
in the Minnesota swine breeding project. The data included 
1080 litters from 391 sire groups in the Minn. 1, Minn. 2, 
and four Poland China lines. 

Analysis: Because differences in initial and final 
weights influence the amount of feed required to produce 
100 pounds of gain, gross feed efficiency was adjusted to 
the average weight of the pigs while on feed test. The 
partial regression of gross feed efficiency on average test 
lot weight, independent of daily gain, was calculated on an 
intra-year, intra-line basis. The average regression 
values so obtained were applied to each litter in adjusting 
its gross feed efficiency value. 

The data were analyzed by analysis of variance and 
covariance on an intra-year intra-line basis. The sire 
components of variance and covariance were derived from 
the mean squares and mean products, respectively, ob- 
tained in the analysis of variance and covariance. Genetic 
correlations were estimated from the ratio of the sire 
component of covariance to the square root of the product 
of the two sire components of variance. Standard errors 
were estimated for the sire components of variance and 
covariance. Heritability estimates were computed from 
the ratio of the additive genetic variance to the total 
phenotypic variance. 

Results: The partial regression coefficients of gross 
feed efficiency on average test lot weight, independent of 
daily gain, were: 1.31 (Minn. 1 and 2 pooled), and 0.57 
(Poland Chinas). The genetic correlations estimated were: 
-0.67 (Minn. 1 and 2 pooled), -0.64 (Poland Chinas), and 
-0.68 (all data pooled). Estimates of additive genetic 
variance, quoting growth rate first, were: 0.0108 and 
188.84 (Minn. 1), 0.0220 and 153.60 (Minn. 2), and 0.0176 
and 41.40 (Poland Chinas); estimates of total phenotypic 
variance: 0.0551 and 422.02 (Minn. 1), 0.0527 and 1408.69 
(Minn. 2), and 0.0589 and 489.80 (Poland Chinas). Herita- 
bility estimates obtained were, quoting growth rate first, 
.20 and .22 (Minn. 1), .42 and .05 (Minn. 2), and .30 and .04 
(Poland Chinas). Heritability estimates for growth rate 
were calculated among individual pigs, whereas those for 
feed efficiency were among litters. 

Application: Hypothetical populations with selection 
programs designed to capitalize on the favorable genetic 
correlation between these two traits were considered. 

Two possible selection programs were evaluated: 


Plan A: selection on the basis of individual performance 
for growth rate; any simultaneous improvement in feed 
efficiency would be determined by the genetic correlation 
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between the two traits and the heritability of growth rate; 
and 


Plan B: selection for feed efficiency on a litter basis with 
subsequent selection for growth rate on an individual basis. 


These two selection programs were evaluated, equating 
all parameters to estimates obtained. Results indicated 
that Plan A can be expected to consistently produce greater 
progress in selection for growth rate. Plan A generally 
offered greater progress in selection for feed efficiency; 
exceptions to this were when the heritability of feed ef- 
ficiency was considered at a relatively high level, and that 
of growth rate at a relatively low level. When the herita- 
bility of growth rate was also considered at a compara- 
tively high level, Plan B offered greater progress only 
when the genetic correlation was relatively low. 

Conclusions: The genetic correlations estimated 
between growth rate and feed efficiency were of sufficient 
magnitude to indicate that selection for either character 
should evoke a desirable correlated response in the other. 

Estimates of the progress to be expected in selection 
programs designed to utilize this genetic association indi- 
cated that individual selection for growth rate would bring 
about greater improvement in both traits than would selec- 
tion for feed efficiency on a litter basis with subsequent 
individual selection for growth rate. 

Microfilm $2.00; Xerox $4.20. 80 pages. 


STUDY OF THE RELATIONSHIP OF THE 
THYMUS GLAND TO CHICK GROWTH 


(L. C. Card No. Mic 59-5415) 


Gordon Henry Strite, Ph.D. 
The Ohio State University, 1953 


Flocks of unculled young growing chickens have often 
been observed to contain some stunted birds. To verify 
this observation a pen of approximately twenty chicks was 
selected at random from each of five different feeding 
trials conducted by the author.’ The weight differences 
between the largest and smallest males and females were 
determined for each pen and averaged for the entire group. 
The average difference in weight at five weeks of age 
between the heaviest 10 per cent and the lightest 10 per 
cent was 53 per cent in the case of males and 41 per cent 
in females. A typical illustration of these differences for 
a single pen of twenty birds is pictured in Fig. 1. 

Heredity, disease, deficiencies of individual nutrients, 
excesses of individual nutrients, and presence of toxic 
substances are among the possible factors which limit the 
growth of stunted chicks. In an attempt to localize one or 
more of the causes of stunting, preliminary experiments 
were conducted to compare the organ weights and body 
composition of the stunted and rapidly growing chickens. 
These studies included the thymus, testes, pancreas, 
liver, heart, gizzard, spleen, and bursa weights, total 
body weights, body protein, body ash, body fat, and per- 
centage of fat in the liver. The influence on body weights 
and certain organ weights of vitamin D deficiency and 
thiamin supplementation in the diet were included in the 
preliminary experiments. The results of the preliminary 
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Fig. 1.—The largest and smallest cockerels from a pen of 
twenty healthy White Plymouth Rock cockerels 
given adequate care and good food. This illus- 
trates the growth differential between the stunted 
and rapidly growing chicks. Birds were 5 weeks 
old and taken from pen 1, Exper. II. 


experiments indicated the stunted chicks had smaller 
thymi, larger hearts, and more body fat than the rapidly 
growing birds. Of these several possibilities, the thymus 
gland was selected for more intensive study to determine 
what possible relationship it might have to chick growth 
(Fig. 2). 

Evidence to prove the thymus to be a gland of internal 
secretion has been steadily accumulating. Henderson 
(1904)? and Marine, Hanley, and Bauman (1924)* presented 
evidence to show a relationship between the sex glands, the 
suprarenals, and the thymus. Basch (1913)* and Gottesman 
and Jaffe (1926)° reported the ability of thymus tissue to 
regenerate after the major part of it had been removed. 
Maxwell (1916)® reported a reduction of the ill effects 
from feeding pituitary substance to chickens when thymus 
material was fed simultaneously. Krizenecky (1929)’ 
showed a similar reduction in ill effects from feeding dried 
thyroid to pigeons when thymus tissue was fed simultane- 
ously with the thyroid tissue. Leaton (1946)* and Colonge 
and Rapfy (1947)® reported that abnormal nutrition and 
diseased states caused thymic involution. Adrenals and 
thyroids were not always affected. Sadun (1950)?° showed 
atrophy of the thymus in chickens infested with round- 
worms. Reinhardt (1946)*’ observed a relatively rapid 
increase in weight of the thymus in rats during the period 
of most active growth. Fraenkel and Li (1949) reported 
results indicating a functional relationship between the 
pituitary and the thymus. Comsa (1952)!% demonstrated a 
thymus-thyroid-gonad equilibrium in guinea pigs. 

In summarizing the literature dealing with the thymus 
there is, in spite of numerous contradictions, strong 
evidence for the following statements: 

1. The thymus is a gland of internal secretion affecting 
in some manner and in various degrees of intensity the sex 
glands, the suprarenals, the thyroid, and the pituitary. It 
appears to be related to metabolism and growth in young 
animals, growth of new tissue, and bone healing. 





Fig. 2.—The largest and smallest birds from a pen of 
twenty healthy White Plymouth Rock cockerels 
5 weeks old after the thymus glands had been 
removed and weighed. The same birds are 
pictured in Figure 1. 


2. The thymus is affected by the pituitary, thyroid, 
gonad, and suprarenals. It is also very sensitive to un- 
favorable nutrition, unfavorable physical conditions (both 
environmental and internal), severe infection, and ageing 
of the body. 

3. The work on chickens and pigeons establishes the 
ability of the thymus to regenerate and its ability to off- 
set, in some degree, the ill effects of feeding too much 
thyroid or pituitary substance. 

A study of the relationship of the thymus to growth 
involves consideration of the presence of one or more 
hormones in the thymus as reported by Comsa (1951) ** 
and St. Pinter and Mehes (1949-50).** A possible hormonal 
influence of the thymus upon the body weight, individual 
endocrine glands, and general metabolism should be 


included. 
The research problem as conducted included these 


three phases: 

1. Preliminary experiments on organ weights and body 
composition of stunted, normal, and rapidly growing chicks 
were cunducted to determine differences at 3 to 5 weeks 
of age, 7 weeks of age, and 11 weeks of age. 

2. A series of thymus studies were made to determine 
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the effect of oral, injected, and implanted thymic materials 
upon body weight, thyroid weight, testes weight, feed 
efficiency, and uniformity of growth of chicks. 

3. Metabolism measurement studies were conducted 
to determine possible differences in oxygen consumption 
of stunted and rapidly growing birds and a possible rela- 
tionship of the thymus gland to oxygen consumption by the 
chick. 


EXPERIMENTAL PROCEDURE 


Preliminary Experiments 

The chicks used were for the most pari from flocks 
containing 100 or more Dominant White Plymouth Rock 
cockerels produced on The Ohio State University poultry 
farm. At four weeks of age a number of average birds 
(approximately 10 per cent) of the flock were killed. At 
five weeks of age the “runts” of the flock reached weights 
approximating that of the average birds sacrificed at four 
weeks. At that time about 10 per cent of the most rapidly 
growing birds and 10 per cent of the slowest growing 
cockerels were sacrificed. This system permitted a 
comparison between birds of the same age and between 
birds of the same body weight. Organ weight/body weight 
determinations and body composition analysis were made 
on an individual basis. Birds were reared in wire cages 
with screen floors and with thermostatically controlled 
temperature. One experiment was conducted to determine 
the effect of penicillin supplementation and vitamin D 
deficiency on heart, thymus, and body weights. 


Thymus Studies 

The study of the relationship of the thymus gland to 
chick growth was divided into four parts. These included 
restricting the diet to observe the effect on the thymus, 
feeding the thymus as a supplement to the diet, injecting 
a thymus extract, and implanting the thymus from a 
rapidly growing bird subcutaneously into another cockerel. 
Birds used in the thymus studies were White Plymouth 
Rock cockerels, obtained from the same commercial 
hatchery, except that Dominant White Cockerels were used 
in the restricted feeding experiment and New Hampshire 
cockerels were used in the dried thymus feeding experi- 
ments. 

1. Restricted Feeding: 17 newly-hatched cockerels 
were placed in each of two pens and given unrestricted 
access to feed during the first two weeks. At the end of 
the 14 day period the feed pans were removed from one 
pen for 22 hours from noon until 10:00 A.M. daily for 15 
days. On the 29th day the birds were killed and the indi- 
vidual thymus glands removed and weighed. 

2. Thymus Feeding Experiments: Thymus material in 
a dried or fresh state was fed to young cockerels as 
supplements to a vitamin D deficient diet, an adequate 
diet, and an adequate diet supplemented with thyroprotein 
or fish solubles. Measurements were made of body 
weights, uniformity of growth, feed efficiencies, and organ 
weight/body weight ratios for the thymus, thyroid, and 
testes. The thymus supplement was prepared from fresh 
calf thymi, obtained in lots of 12 or more directly from 
the slaughter house and still warm with animal heat. After 
chilling, the thymi were passed through a Hobart meat 
grinder and mixed together by hand in a large crock. 
Small composite portions of about 1 pound each were 
wrapped in freezer wrapping paper and quickly frozen. 





The material was stored in the frozen state until used as 
fresh thymus supplement or dried. For drying, the ground 
and frozen thymus material was placed in a Stokes lyophi- 
lizer and dried in a frozen state under a pressure of 8 
mm of Hg.. Both the dried and fresh thymus material 
were mixed directly with the feed and fed in the conven- 
tional manner. 

3. Experiments with Thymus Extract Injection: The 
extract prepared and used in these experiments was 
intended to be similar to the one reported by D. Asher 
(1933)'® as having promoted increased rate of growth and 
increased gonad size in rats. These results were con- 
firmed by Comsa (1939)*” on guinea pigs. A fat-free 
extract, insoluble in ether and acetone but soluble in 70 
per cent alcohol, was made from a water soluble extract 
of calf thymus gland. The material was precipitated from 
aqueous solution by saturated ammonium sulfate. The 
non-dialyzing fractions, consisting of a clear solution and 
a. precipitate, were recovered as possible active materials. 
Both the precipitate and the clear solution were tested by 
injecting various concentrations into White Plymouth Rock 
cockerels on alternate days over a period of 4 weeks. 

The clear solution was inactive. The precipitate fraction 
was injected into additional chicks, both alone and in 
combination with thyroxine and testosterone. 

4. Thymus Implantation Experiment: Thymus and 
neck muscle tissues from 18 day old cockerels were 
implanted into other cockerels of the same flock. The 
survivors were killed and examined 10 days later. Whole 
thymus implantations resulted in excessive mortality. 
Half-thymus implantations gave very little mortality. 
Symptoms immediately following the thymus implantations 
were severe and characteristic. Birds were listless, 
failed to eat and drink, and seemed unable to stand upon 
their legs. Mortality was low in birds with implants of 
neck muscle. Symptoms were less severe and recovery 
more rapid in these birds. 


Metabolism Measurement Studies 

Metabolism measurement studies were conducted in 
connection with the thymus feeding and injection experi- 
ments. A closed-circuit type of system was devised for 
rapid measurement of the rate of oxygen consumption of 
individual chicks up to four weeks of age (Fig. 3). The 
rates of oxygen consumption at resting metabolism and/or 
after fasting were determined for stunted and rapidly 
growing chicks, chicks fed fresh thymus supplements 
alone and in combination with thyroprotein or fish solubles, 
chicks fed thyroprotein supplements, and chicks injected 
with thymus extract alone and in combination with thyroxin. 


SUMMARY 


1. The more rapidly growing cockerels had larger 
thymus glands on a per gram of body weight basis 
than did the stunted birds. 


2. Feeding a diet deficient in vitamin D resulted in 
pronounced atrophy of the thymus and only moder- 
ate decrease in body weight in chicks to 3 weeks 
of age. 


3. Both thymus weight and body weight were greatly 
reduced in chicks by restricted feeding. The aver- 
age mg. of thymus weight per gm. of body weight 
was less in cockerels on restricted diet. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








BIOLOGY — GENETICS 





Table 1. Average Body Weights, Feed Efficiency, and 
Some Average Organ Weight/Body Weight Ratios 
for White Plymouth Rock cockerels Fed a Modi- 
fied Corn-Soybean Ration Plus Various Supple- 
ments. 





Birds| Av. Body Wt.| Gm. Feed/ Mg. per gm. of Body Wt. 
(Age in Days)| per gm. 
Group; 28 35 Gain 


gm. . gm. 
None 20 | 296 463 2.36 


150 mg. 
Thyroprotein* | 20 | 286 2.32 255 


24 gm. thymus; 20 /| 319 2.21 231 


24 gm. thymus 
plus 150 mg 
Thyroprotein* 2.19 .266 


13.6 gm. Fish 
Solubles ; 251 ‘ 0737 


13.6 gm. Fish 
Solubles plus 
24 gm. thymus; 20 /|336 551 2.17 -232 | 6.08 


Supplement 
h - — wen 
ANIMAL. 26°35 : 





Testes Thymus Thyroid 





0.270 ° -0844 


.0352 
-0706 


-0200 
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Fig. 3.—Apparatus used in metabolism measurement 


studies. 


4. Dried thymus tissue fed as a supplement to a vita- 


min D deficient diet at the level of 3.3 gm. of dried 
thymus per gm. of feed did not alleviate the symp- 
toms of vitamin D deficiency in chicks. 


. Dried thymus tissue fed as a supplement to a com- 
plete diet at the level of 3.3 gm. of dried thymus 
per gm. of feed caused an increase in the rate of 


growth of young chicks. 


Fresh thymus supplement at the level of 24 gm. of 
thymus per pound of feed increased the rate of 
growth and feed efficiency of chicks to five weeks of 
age. Uniformity of growth was improved except 
when the diet included fish solubles or thyroprotein. 
The growth stimulus was additive to that of 3 per 
cent fish solubles (Table 1). 


. Fresh thymus supplement in the feed resulted in 
reduction in thyroid weight, even when the diet 
included thyroprotein, and slightly increased thymus 
gland weights (Table 1). Testes weights were re- 
duced in one trial, showed a tendency toward re- 
duction in another trial, and exhibited slight trends 
toward increased testes weight in other trials. 
Comb weight was not affected. 


8. Thyroprotein feeding at a supplementary level of 





None 























20 |277 437 2.42 wone | concen 





*Birds were killed at 28 days of age in these pens. Birds in the other 
pens were killed at 5 weeks of age. 


l, 


150 mg. per pound of feed increased thymus size 
(Table 1). 


. Thiamin supplement fed at a level of 15 mg. per 


pound of feed showed a tendency to increase growth 
rate and to improve feed efficiency. 


. Thymus extract, when injected into chicks, resulted 


in increases in thymus gland weights and testes 
weights and decreases in thyroid weights. It had no 
effect upon body weights or feed efficiency when 
injected alone. 


. A decrease in feed efficiency from injection of 


thyroxin was overcome by simultaneous thymus 
extract injections. 


. The thyroids of the birds with implants of thymic 


tissue were significantly heavier than the thyroids 
of the control birds implanted with neck muscle 
tissue. No differences were noted in average body 
weights, average testes weights, and average thymus 
weights. 


. There was little or no difference in the rate of oxy- 


gen consumption between stunted and rapidly grow- 
ing chicks at resting metabolism or after fasting. 


. Thymus feeding or injections of thymus extract did 


not influence the metabolic rate of chicks. 


Feeding thyroprotein and injection of thyroxin 
resulted in increased metabolic rate in both resting 
and fasting states. Injecting thyroxin and thymus 
extracts simultaneously tended to reduce metabolic 
rates. These reductions were not significant under 
conditions of this study. 

Microfilm $2.00; Xerox $5.40. 109 pages. 
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INHERITANCE STUDIES OF THE 
COLD TEST REACTION OF ZEA MAYS 





(L. C. Card No. Mic 59-6045) 


Yaacov Ventura, Ph.D. 
University of Minnesota, 1959 


The cold test reaction of the reciprocal F,, Fa, Fs; 
backcross and selfed backcross populations, derived from 
a cross between the inbreds M14 and A334 have been 
reported for a two-year period. Significant differences 
among the two inbred lines, and all crossed and selfed 
populations derived from them, were found for the ability 
to germinate at low temperatures. Such differences, 
detected by the Hoppe wet towel technique, appear to be 
inherited from year to year, as indicated by the highly 
significant inter-annual correlation coefficient (r = 
+ .694) obtained for the 2-year trial. A strong maternal 
effect of the female parent upon the cold test performance 
of its seedling progeny was observed in several instances. 
Thus, the stands obtained from the reciprocal F: and 
backcross seedling populations agreed to a great extent 
with the performance of the “high” rating inbred (A334) 
or the “low” rating inbred (M14) used as the female parent 
in the cross. In the majority of cases, the maternal effect 
could be attributed to the double gene contribution of the 
female parent to the endosperm tissues; in a few others, 
to the contribution of the pericarp or to the presence of 
cytoplasmic differences. The hypothesis of cytoplasmic 
differences was advanced to explain the significant differ- 
ences obtained between the backcrosses (M14 x A334) 
M14 and (A334 x M14) M14 or between the reciprocal F,2 
and F,® populations, where the only variable is the direc- 
tion in which the single cross was originally constituted. 

The importance of the male parent in the performance 
of the crosses was quite apparent in the case of the 
backcrosses (M14 x A334) A334 and (M14 x A334) M14, 
(A334 x M14) A334 and (A334 x M14) M14. A close asso- 
ciation was found between the cross stands and the male 
inbred stands. On the average, the female effect in the 
cold test reaction was found to be of greater magnitude 
than the male effect; both were highly significant, as was 
the male x female interaction. When selfed, the 8 recipro- 
cal backcross populations did not differ significantly from 
each other in their reaction. There seemed to be no 
discernible pattern of inheritance involved, other than a 
maternal effect masking all differences (expected with a 
strictly genic system) between the backcrosses to the 
“high” parent and the backcrosses to the “low” parent. 
Among the selfed progeny ears of F, plants and sibbed 
progeny ears of F, lines, the process of inbreeding 
depression resulted in general by low cold test ratings in 
these populations. Two-gene models based on either the 
endosperm or embryo genotype were built to illustrate a 
few of the modes of gene action that may be responsible 
for the cold test mechanism of inheritance. The best fit 
to the observed population means were obtained with the 
overdominance model (based on the endosperm genotypes) 
but none of the models was able to explain the ratios 
obtained with the selfed backcross populations. Pre- 
dicted values for the segregating populations (F2® and 
F, lines) variance were arrived at by setting up a model 
based on the phenotypic mean values of the genotypes of 
P,, P;, P, x P,;, and P, x P,. Only part of the predicted 
values did agree with the corresponding observed variances, 
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and it seemed that no simple gene mechanism can be found 
that could be responsible for the character studied. A 
study of 20 parental ear cultures originating from the 
inbreds M14, A334, A206, and Oh51A revealed that sub- 
lines or ear culture rows within an inbred did not gen- 
erally differ from each other. Differences due to ears 
within sublines were significantly different. Differences 
due to Field Replication effect were often shown to be 
highly significant. So were the (Entry x Replication) or 
(Entry x Year x Replication) interactions, a fact that 
points out to the necessity of replicating in the field all 
material to be studied in cold germination tests. 
Microfilm $2.00; Xerox $7.00. 149 pages. 


DISTRIBUTION AND ECOLOGY OF CERTAIN 
BOTTOM-LIVING INVERTEBRATES OF 
THE WESTERN BASIN OF LAKE ERIE 


(L. C. Card No. Mic 59-5392) 


Kenneth George Wood, Ph.D. 
The Ohio State University, 1953 


Western Lake Erie is known to offer unusual opportuni- 
ties for ecological studies of aquatic invertebrates because 
of the general uniformity of several of its environmental 
factors, including depth, and the vertical distribution of 
temperature and dissolved gases.’ The bottom of the open 
lake presents large expanses of various grades of sand, 
silt, and clay, with no rooted vegetation to obscure study 
of relationships between the substrate and its invertebrate 
inhabitants. 

During the period May 9, 1951, to May 26, 1952, 204 
dredge collections were made over 723 square miles of 
the western basin of Lake Erie. An average of 16 liters 
of sediment was taken on each haul. The macroscopic 
invertebrates were separated from these samples of 
sediment (by sieving and washing), identified, and weighed. 
The sediments were analyzed for particle size composi- 
tion, and for content of organic matter. 

The extreme western end of the lake, west of Middle 
Sister Island, was enriched by the deposition of organic 
materials presumably from land drainage and sewage 
carried in with the discharge of the Detroit River and of 
the several streams which drain into this area. Soft 
bottom in this region contained from 3.7 to 5.6 per cent of 
organic matter (oven-dry basis), while adjacent silty 
sediments to the east contained from 3.0 to 3.7 per cent 
organic matter. The effect of this enrichment on the 
nature and abundance of the aquatic invertebrates was 
estimated by comparing populations in these two regions. 

The average quantity of bottom fauna in the western basin 
was 8.25grams per 10 liters of sediment, or 734 pounds per 
acre (weight of mollusk shell deducted). This weight had 
the following percentage composition: Pelecepoda, 78 
(Unionidae, 76, and Sphaeriidae, 2); Insecta, 16; Gastro- 
poda, 4; Hirudinea, 2 (the weight of Oligochaeta was large, 
but could not be estimated). This amountof fauna compares 
favorably to that of inland lakes of the temperate zone.’ 
However the proportion of Mollusca is unusually high. 

Twenty-seven species of naiades were recognized as 
being commonly found in the lake, having been recorded 





by at least 3 investigators. ° 4756798 »910.11,12,13 


These can 
be divided into 3 ecological groups (Table I): those of 
shallow water (0 to 5 meters) in inshore locations; those 
of shallow or deep water (0 to 12 meters) but near land; 
and those of shallow or deep water (0 to 14 meters), near, 
or far from land. Nine species belonged to the first group, 
8 species to the second, and 10 to the third. 


Table I. Common species of Unionidae in different locali- 
ties and depths of water in western Lake Erie. 
The following nine species have been reported by 
less than three investigators and are excluded 
from the above list: Actinonaias carinata, Ano- 
donta imbecillis, Anodonta marginata, Lasmigona 
compressa, Alasmidonta calceolus, Alasmidonta 
marginata, Simpsoniconcha ambigua, Lampsilis 
fasciola, Elliptio complanatus 



































SHALLOW DEEP 
@. 6 cittess near lake shore maximum} near shore or maximum 
or islands depth in open lake depth 
UNIONINAE 
Quadrula quadrula Quadrula pustulosa 7 Amblema costata 12 
Cyclonaias tuberculata Pleurobema cordatum 10 Fusconaia flava 14 
ccteebossoecess beet @eveee bees Elliptio dilatatus 11 


























ANODONTINAE 
Anodontoides ferrusacianus | Strophitus rugosus 7 Anodonta grandis 12 
Lasmigoms costamn— ttt ccc cetcce | = fecccesecccce 
LAMPSILINAE 
Ptychobranchus fasciolare | Obliquaria reflexa 11 Proptera alata 12 
Carunculina parva Obovaria subrotunda 12 Leptodea fragilis 12 
Micromya iris Ligumia recta 10 Ligumia nasuta 13 
Micromya fabalis Truncilla truncata 7 Lampsilis siliquoidea 13 
Dysnomia perplexa rangiana| Dysnomia triquetra 12 Lampsilis ventricosa 11 








dé Sedew dU de come e d (i feo Gale o &0-4 0.46 H0 Truncilla donaciformis 11 




















It was suggested that dependence upon certain fish 
hosts such as the bluegill or crappies could restrict 
naiades to areas near land, and there are a variety of eco- 
logical requirements which could operate to restrict 
species to depths of less than 5 meters. 

The presence of 10 species of Unionidae, often in con- 
siderable abundance, at depths of 10 to 12 meters in the 
open lake was one of the study’s surprising finds. Evi- 
dently such depths do not constitute a barrier to the 
distribution of these naiades when other environmental 
conditions are highly favorable. 

Other groups of animals which penetrate to consider- 
able depths of water in western Lake Erie include 3 
species of Sphaerium, 16 Gastropoda, 5 Hirudinea, 1 
Decapoda, 4 Ephemeroptera, 1 Odonata, 1 Hemiptera, and 
4 Trichoptera. Most of these species had previously been 
regarded as littoral forms, unlikely to succeed at depths 
of water as great as 12 meters. The occurrence of a 
deep-water Isopod was regarded as an example of a relict 
population rather than as a littoral form with an expanded 
depth distribution. 

The numbers of many molluscan species were greatly 
enhanced in the enriched, western section of the basin. 
Three species of Unionidae; Ligumia nasuta, Leptodea 
fragilis, and Anodonta grandis, appeared to benefit by 
these conditions, as did 3 species of Sphaerium; S. striat- 
inum, S. corneum, and S. transversum, and 5 gastropods; 
Pleurocera acutum, Bulimus tentaculatus, Physa sp., 
Helisoma trivolvis and H. anceps. A number of these 
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gastropods, and the sphaeriids, were previously known to 
succeed under pollutional conditions. 

The average particle grade size of the sediments in 
which various animals were most abundant is shown in 
Table II. Grade sizes are expressed in phi units,’* where- 
by phi values of -1 to +4 represent coarse to fine sand, 
values of 4 to 8 represent coarse to fine silt, and values 
over 8 represent clay sediments. Seventeen animals were 
most abundant in coarse silt, 5 in medium silt, 4 in sand, 
and 2 in clay. 


Table II. The average particle grade size of the sediment 


in which various animals were most abundant. 
Grade sizes are expressed in phi (¢) units (see 


















































text) 

Group Sub-group @ median Group Sub-group ¢@median 
Sphaeriidae|Sphaerium corneum ... 8.10 Gastropoda|Physa sp. ........-. 7.25 
Crustacea |Gammarus fasciatus...| 8.10 ~ Amnicola integra ..\. 7.16 
Gastropoda | Campeloma decisum... 7.78 Unionidae |Ligumia nasuta...... 7.15 
Insecta Chironomidae ....... 7.70 Gastropoda |Somatogyrus subglobosus| 7.13 
Gastropoda | Pleurocera acutum....| 7.65 e Amnicola limosa..... 7.04 
Sphaeriidae| Sphaerium transversum 7.60 Crustacea /Asellus sp. ........ 6.91 
Hirudinea | Placobdella montifera. . 7.52 Insecta ee eae 6.85 
Unionidae | Anodonta grandis..... 7.50 " Hexagenia sp........ | 6.70 
Gastropoda | Helisoma trivolvis.... 7.48 Gastropoda |Amnicola lustrica .... 6.60 
Unionidae | Leptodea fragilis..... 7.45 Hirudinea |Erpobdellidae....... 6.60 
Gastropoda | Bulimus tentaculatus .. 7.45 Insecta Molanna sp. .......-. 3.17 
Hirudinea |Glossiphonia nepheloidea| 7.35 ° Sigara lineata....... 3.17 
Unionidae | Lampsilis siliquoidea. . 7.30 " Stenonema sp. ...... 1.10 
Sphaeriidae| Sphaerium striatinum 7.30 Crustacea |Orconectes propinquus 0.61 





























The most populated kind of sediment by weight was a 
sandy silt-clay of phi median 7.3 (Fig. 1), which contained 
21.5 grams of bottomfauna per 10 liters of sediment. Two 
species contributed heavily to this abundance (Fig. 2), 
Lampsilis siliquoidea, which had a very sharp peak of 11.4 
grams per 10 liters of sediment at the same grade size, 
and Hexagenia, which amounted to 1.7 grams per 10 liters 
at phi median 7.3, although its peak abundance was at phi 
median 6.7. 

The success of the above 2 species in sandy silt-clay 
was partly related to their burrowing habits. However, a 
peak abundance of Erpobdella, a predator of Hexagenia, in 
sediment of phi median 6.6 (Fig. 2) was related to the peak 
abundance of its prey in sediments of phi median 6.7. 

Chironomidae, or midge larvae, were able to best 
utilize silt-clay of phi median 7.7 because they line their 
burrows with viscous threads from the mouth.*® In contrast 








Fig. 1. The average weight of fauna, in grams per ten 
liters of sediment, in sediments of various phi 
median value (weight of mollusc shell deducted). 
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Fig. 2. The average weight, in grams per ten liters of 
sediment of Lampsilis siliquoidea (weight of shell 





deducted), Hexagenia, Chironomidae, and Erpobdel- 
lidae in sediments of various phi median value. 
Note the break in the vertical scale between 5 and 
11 grams. 
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to this group, Hexagenia preferred more sandy sediments 
of phi median 6.7, in which its unlined burrows would not 
readily collapse. 

The crustacean, Gammarus fasciatus, was believed to 
be pelagic over clay bottom,’ while Sphaerium corneum 
remained buried with only the siphons exposed. 

The crawling and clambering forms, Molanna, Sigara 
lineata, Stenonema, and Orconectes were virtually re- 
stricted to bottoms of sand grade (phi media 0.61 to 3.19). 

Many animals were not shown in Table II, since they 
were not over-abundant in a particular grade of sediment 
or were too uncommon for this to be determined. Also, 
the dredge did not collect equally well over all kinds of 
bottom, being least efficient over sand and gravel. Ac- 
cordingly these results do not indicate which type of 
bottom contained the greatest number of species. In the 
island area, rubble shore had this distinction.” 

A number of animals which generally preferred soft 
bottom (Anodonta grandis, Leptodea fragilis, Ligumia 
nasuta, Sphaerium corneum, Bulimus tentaculatus, 
Pleurocera acutum, Helisoma trivolvis and Physa sp.) 
were found on well-sorted, fine sand under enriched 
conditions in the lake 12 to 18 miles from the head of 
Maumee Bay. Evidently, in this case, the type of bottom 
was of less importance than the other environmental con- 
ditions in determining the distribution of these animals. 

Microfilm $2.10; Xerox $7.40. 158 pages. 
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AN INHERITANCE STUDY ON CERTAIN 
QUANTITATIVELY INHERITED CHARACTERS 
IN AVENA 


(L. C. Card No. Mic 59-6212) 


William Stanley Young, Ph.D. 
Cornell University, 1959 


Aspects of the inheritance of height were investigated 
using data obtained from a selfing series to generation 
F,, following a cross between Avena sativa varieties, 
Tabor and Craig. 

Specific characters studied were total height, length 
of head, length of head plus top internode, length of top 
internode and number of internodes. 

Data for all generations were obtained from spaced 
plants grown under one set of environmental conditions at 
one location in 1958. Information was also obtained for 
generations F;, F2, F, and parents in 1956 and 1957. 

Analyses by the partitioning method, the components 
of means method and the components of variance method 
were applied to the data. 

The F, population was found for all characters to have 
a measurement intermediate between the mid-point 
between the parental means and the mean of the tall 
parent. 

Evidence from F, populations derived from the recip- 
rocal crosses indicated the possibility of homozygosity of 
the original parent plants and isodirectional concentration 
of the genes for tallness and shortness in those two plants. 

F, plant height was found to provide a good indication 
of the relative height range for the mean of the F; selfed 
progeny. 

Estimates of environmental variance for segregating 
generations were derived on the assumption of a define- 
able relation between the mean and observed mean square 
in both non segregating and segregating generations. 
Evidence supporting the acceptability of such an estimate 
was shown for data for total height, length of head plus 
top internode and length of top internode. 

An estimate of heritable variance among plants was 
made for each segregating generation. Values derived 
from data on plant height followed expectations when 
genetic and environmental variance were assumed to be 
additive. The variances among plants for data from the 
length of top internode and the length of head plus top 
internode deviated slightly from expectations. 

Components of variances were estimated assuming 
additive relations between the components of variance due 
to dominance and additive gene effects. Absence of inter- 
actions other than dominance interactions were assumed. 
The variance component attributable to dominance was 
greater than that due to additive gene effects for each 
character except length of head plus top internode. 

From the analysis of means the component due to 
additive effects was found to be greater than that due to 
dominance effects for total height, length of head plus top 
internode and length of top internode. 

Dominance of genes involved in inheritance of head 
length was found to be very small or balanced in such a 
way as to escape detection by the methods used. Analysis 
of means on the assumption of non allelic interactions 
provided a better fit than analysis on the assumption of 
absence of non allelic interactions. 
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Evidence provided by the study indicated that genetic 
control of each character was conditioned by several 
genetic factors. The relations among the factors were 
not clarified. 

The number of genetic factors involved were estimated 
by use of formulae involving parental, F, and F, means 
and variances. Estimates were also made from informa- 
tion provided by the components of variance analysis and 





the partitioning method of genetic analysis. Such esti- 
mates are rough approximations since some of the 
assumptions on which they are based are not met by the 
material under investigation. 

Inconsistency of estimates made by different methods 
was used as evidence for the inference of unequal effects 
of genes concerned. 

Microfilm $2.05; Xerox $7.20. 154 pages. 
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THE ROLE OF TRANSPIRATION IN THE 
ABSORPTION AND TRANSLOCATION OF 
MINERAL IONS IN PLANTS, AS MEASURED 
WITH RADIOACTIVE CALCIUM AND PHOSPHORUS 


(L. C. Card No. Mic 59-5877) 


Rafiq Ahmad, Ph.D. 
The Ohio State University, 1959 


A series of experiments were performed to study the . 
effect of transpiration on the absorption and translocation 
of mineral ions in cotton and bean plants. During the light 
period one set of plants was kept in a mineral nutrient 
solution and another set in distilled water. During the 
dark period the treatment of the two sets was reversed. 
For these experiments the mineral nutrient solutions were 
adjusted to a concentration in which the plants grow 
slightly less well than plants growing on full concentra- 
tion. This presumably avoids ion accumulation in the 
“outer” and “inner spaces” of the roots to the extent that 
they would be available for translocation during the period 
when the plants are kept in distilled water. Plants kept in 
mineral nutrient solution during the period of rapid 
transpiration (day) grew much better than the plants kept 
in mineral solution during the night period of low transpi- 
ration. 

Results of these experiments strongly suggest that a 
higher rate of transpiration during the period of mineral 
salt availability is responsible for greater rate of translo- 
cation. Conversely, a low rate of transpiration during the 
period of mineral salt availability may be growth-limiting. 

In other experiments, phosphate (as HP*?O,~~) and 
calcium (as Ca*5+*) were used to determine the rate at 
which metabolically absorbed ions in the roots become 
available for upward translocation. Experiments were 
carried out in such a way that almost all phosphorus *” 
and calcium*® from the “outer space” of the roots could 
be leached out under conditions of minimal transpiration. 
The plants were subsequently exposed to an environment 
favoring a high rate of transpiration. Roots and shoots 


were separately radioassayed after various time intervals. 


Contrary to some previous reports it was found that 
metabolically absorbed ions become immediately avail- 
able for upward translocation. 

The final series of experiments were designed to study 
the distribution of phosphate (as HP*?0,-~) and calcium 
(as Ca*8++) in various parts of the plant. The stable 
isotopes were replaced by these radioactive isotopes in 





the culture solution throughout the course of experiments 
(60 hours). The plants were kept in a controlled environ- 
ment room with continuous light under conditions that 
favored rapid transpiration. The stems, roots and indi- 
vidual leaves were assayed separately by using the method 
of differential absorption for computation of mixed source 
of phosphorus*? and calcium‘. 

Compared with phosphorus *?, the delayed translocation 
of calcium** is slow. This delayed translocation from the 
roots to the stem, and from the stem to the leaves, was 
attributed to selective exchange reactions in the transit. 
The proportions of phosphorus*? and calcium*® in different 
parts of the plant were definitely not constant, nor did they 
vary in any obvious simple way. It was suggested that 
translocation of phosphate and calcium involves many 
complex processes, including mass flow as an important 
central mechanism. 

Microfilm $2.00; Xerox $4.00. 71 pages. 


PHYSIOLOGICAL VARIATION AMONG SELECTED 
ISOLATES OF THE FUNGUS DIAPORTHE 
PHASEOLORUM VAR. SOJAE IN RELATION 
TO PATHOGENICITY 


(L. C. Card No. Mic 59-5878) 


Doyle Edward Anderegg, Ph.D. 
The Ohio State University, 1959 


Scientific application of the principles of plant pathology 
depends upon a knowledge of the biochemical processes 
that constitute the host pathogen relationship. In the case 
of soft rot of fruits and vegetables and some wilt diseases, 
previous workers have implicated pectolytic enzymes in 
the syndrome. The purpose of this work was to study the 
quantitative relationship between presence of the pectolytic 
enzyme in the filtrate of the pathogen and the symptom 
produced. 

Single-conidial isolates of Diaporthe phaseolorum var. 
sojae were selected from survivors of ultraviolet irradia- 
tion. These isolates were found to differ in growth rate 
upon dextrose and upon pectin media, and the rates of 
growth on dextrose did not correlate with those upon 
pectin medium. The pectolytic and cellulytic activity of 
the filtrates of the isolates likewise differed between 
isolates and between media. The virulence of the isolates, 
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assayed by the extent of decay incited by the fungus when 
placed within tomato fruits or potato tubers, also differed. 
The virulence of the isolates to tomato fruits was closely 
correlated with their growth on pectin medium, whereas 
the virulence to potato tuber tissue was more closely 
correlated with the pectolytic activity of the pectin fil- 
trates of the isolates. Both of these correlations were 
modified by a correlation with the cellulytic activity of 
the fungus filtrates. These data are considered evidence 
that pectolytic and cellulytic enzymes are important in 
the nutrition of the fungus within the host tissue. 
Microfilm $2.00; Xerox $3.00. 43 pages. 


SOME PROBLEMS OF THE ISOLATION, 
OCCURRENCE AND BEHAVIOR OF SOLUBLE 
NITROGEN COMPOUNDS IN HIGHER PLANTS 


(L. C. Card No. Mic 59-6130) 


Hugo Leonel Barrales, Ph.D. 
Cornell University, 1959 


This thesis describes several investigations in the fol- 
lowing categories: 

A. The bulk isolation of certain soluble nitrogenous 
compounds from Lilium Croft. 

B. The soluble nitrogen compounds of actively growing 
Tulipa plantules. 

C. A preliminary survey of the nitrogenous composi- 
tion of some species of the Leguminosae. 

D. Studies on the nitrogenous compounds of Zea mays. 

These investigations cover a rather wide field but are 
connected by the use of chromatographic procedures in 
the investigation of nitrogen metabolism. 

By use of paper and column chromatography, the bulk 
isolation of the soluble nitrogen compounds of Lilium Croft 








was undertaken. The compounds isolated in pure form 
were certain newly described y-glutamyl derivatives: 
Y-methyleneglutamic acid, Y-methylglutamic acid, y- 
hydroxy, Y-methylglutamic acid. 

The alcohol soluble amino acids of Tulipa gesneriana 
and of the hybrid between T. gesneriana and T. fosteriana 
was investigated. Plants from this cross seemed to be 
hybrid with respect to nitrogen metabolism, because 
influences of each parent were discernible. 

y-methyleneglutamine represented a large part of the 
alcohol soluble fraction of the roots, shoots, and leaves 
of young plantules of Lilium. Furthermore, its concentra- 
tion in the roots was markedly affected by light. Although 
quite abundant, this amide was relatively inert as shown 
by experiments with C"*. 

The alcohol soluble nitrogenous fraction of the seeds 
of nine species of legumes was examined. In addition to 
the usual amino acids, three of the species analyzed con- 
tained y-methyleneglutamine and Y-methyleneglutamic 
acid. Brownea grandicepts contained relatively large 
amounts of Y-methyleneglutamine. Eight unidentified 
ninhydrin positive compounds were recognized. 

In the studies on corn, the attention was focused on the 
alcohol soluble compounds of the caryopsis. The material 
analyzed covered a wide range of habitats and genetic 
composition. Some of the strains were primitive indige- 
nous corn from either North, Central, or South America; 














others were commercial hybrids and inbred lines. Rest- 
ing grains were characterized by a very low concentration 
of alcohol soluble nitrogen. During germination, outstand- 
ing changes were detected in the nitrogenous composition 
of the grains after 12 hours, when the level of the non- 
protein nitrogen had increased almost seventy-fold. Two- 
thirds of this nitrogen appears as arginine, which was 
present only in traces in the resting grain, and which 
seems to undergo periodic fluctuation. 

From the samples analyzed and under the conditions 
prevailing in the different habitats, it was concluded that 
the environment during growth had little, if any, effect 
upon the relative amino acid composition of the constituent 
parts of the resting grain. 

A survey of 66 strains of maize was undertaken in an 
attempt to reveal relationships between the free amino 
acids and genetic constitution. The number of samples 
analyzed permits the range of variation in the nitrogen 
composition of Zea mays to be assessed, but the number 
of samples of each race was not adequate to establish 
significant differences between races. 

A study was made of the effect of exogenously supplied 
hydroxyproline on the growth of excised corn embryos. 
The main effect of hydroxyproline was to inhibit the growth 
of the embryos, and this was reversed by proline. Hy- 
droxyproline apparently interferes with the synthesis and 
incorporation of proline into the protein, and it may also 
accelerate protein breakdown. 

Microfilm $4.15; Xerox $14.00. 321 pages. 


A COMPARATIVE MORPHOLOGICAL AND 
PHYSIOLOGICAL STUDY OF THE 
SPECIES OF DIPODASCUS 


(L. C. Card No. Mic 59-5292) 


Lekh Raj Batra, Ph.D. 
Cornell University, 1959 


The genus Dipodascus, lacking both ascogenous hyphae 
and ascocarps and with typically multispored and bifurcate 
asci, is a member of family Dipodascaceae (Endomyce- 
tales, Hemiascomycetideae). All three species in the 
genus, D. albidus Lagerheim, D. uninucleatus Biggs and 
D. aggregatus Francke-Grosmann (= D. albidus forma. 
minor Korf) are homothallic. te 

A study of living material of D. aggregatus with light 
and phase contrast microscopy revealed its unique method 
of formation of asci in clusters. Mycelium obtained from 
either a uninucleate ascospore or a uninucleate meristem- 
arthrospore bears gametangia which subsequently form 
asci. Asexual reproductive structures may be borne on 
the same hypha which bears asci. 

Gametangiogenic cells are uninucleate, with nuclei 
slightly larger than those of vegetative cells, and give 
rise to gametangia. These cells are almost always inter- 
calary, in pairs, and are smaller than the adjacent cells. 

Gametangia are anisogamous, the two gametangia 
being of different shape and size from their initiation. 
They are uninucleate throughout. A single gametangial 
initial (female gametangial initial) arises from the 
gametangiogenic cell as a swollen protuberance, usually 
a few cells behind the hyphal apex. The nucleus in the 
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gametangiogenic cell supporting this initial divides, and 
one daughter nucleus migrates into the female game- 
tangial initial, the other being left in the gametangiogenic 
cell. The gametangial initial is cut off by a septum close 
to its point of origin from the gametangiogenic cell, thus 
forming the female gametangium. The male gametangial 
initial is always smaller and narrower than the female 
gametangial initial and arises from a contiguous game- 
tangiogenic cell. The nucleus in this gametangiogenic 
cell also divides, one nucleus migrating into the male 
gametangial initial, the other being left in the game- 
tangiogenic ceil. With the formation of a septum between 
the two, the male gametangium is delimited from the 
gametangiogenic cell. 

Neither of the gametangial initials are delimited by 
septa from their respective gametangiogenic cells until 
they come in contact with each other. Delimitation of the 
female gametangium always precedes that of the male 
gametangium. 

After the fusion of the two gametangia, new gametangia 
may be initiated from either, or most frequently from 
both, of the gametangiogenic cells. A gametangiogenic 
cell supporting one or more female gametangia gives rise 
only to other female gametangia, and similarly a game- 
tangiogenic cell bearing male gametangia gives rise only 
to male gametangia. One to four gametangia may develop 
from each gametangiogenic cell. The second and subse- 
quent gametangia thus formed are usually smaller. The 
asci developing from such gametangia are also smaller 
and with fewer ascospores. 

Following plasmogamy, the female gametangium rapidly 
enlarges to form the young ascus, in the middle of which 
fusion of the two nuclei takes place. The diploid nucleus 
does not undergo a resting period and after a few hours 
divides repeatedly. Eight to sixty-four ascospores are 
delimited in the usual manner characteristic of the 
ascomycetes, completely filling the cylindrical asci. 

D. albidus and D. uninucleatus do not produce more 
than one gametangium per gametangiogenic cell. Both 
have co-spored asci which taper strongly towards the 
apex, and the ascospores do not completely fill the asci. 
D. uninucleatus differs from the other two species in 
having very inconspicuous, isogamous gametangia. 

Dipodascus spp. are heterotrophic with respect to 
biotin and only D. uninucleatus can utilize and reduce 
nitrate. Besides morphological characters, physiological 
characters such as vitamin requirements, assimilation of 
carbon compounds, assimilation of nitrogen compounds, 
fermentation of some sugars, and acid production are also 
employed in characterizing the species. A key to the 
species is provided. 

Microfilm $2.00; Xerox $3.80. 70 pages. 


























EFFECTS OF DEFICIENCIES OF ESSENTIAL 
ELEMENTS ON THE DEVELOPMENT AND 
MINERAL COMPOSITION OF SEEDLINGS OF 
SCOTS PINE (PINUS SYLVESTRIS L.) 





(L. C. Card No. Mic 59-5895) 


William Eckman Goslin, Ph.D. 
The Ohio State University, 1959 


Seedlings of Scots pine (Pinus sylvestris L.) of Latvian 
(Riga) origin were studied in greenhouse gravel culture. 
The effects of deficiencies of N, P, K, Ca, Mg, S, Fe, Mn, 
B, Zn, Cu, and Mo on the growth, foliar symptoms, and 
mineral element composition of leaves, stems and roots 
were reported. Comparisons were made with plants sup- 
plied with complete culture solutions. 

Fourteen treatments and four replicates with seven 
seedlings each were established from uniform seed. 
Treatments were maintained as aerated solutions ina 
quartz rock substrate. Supplemental flourescent light 
was provided during a fifteen-hour photoperiod. 

Seedlings were harvested at one hundred and twenty- 
three days after germination; growth was compared; 
deficiency symptoms were noted; and leaves, stems and 
roots were analyzed spectrographically for the elements 
K, Ca, P, Mg, Fe, Mn, Na, Zn, Al, B, Cu, Pb, Mo and Ag. 

Deficiency symptoms and growth differences were 
described and illustrated in color and black and white for 
plants deficient in N, P, K, Mg, S, Fe, Ca and B. No 
diagnostic foliage characteristics were found for plants 
in cultures from which Mn, Cu, Zn, or Mo were omitted. 

Omission of an element from culture was reflected by 
very low concentration of that element in the dry matter 
of the total plant with the exception of zinc. Compositions 
of plants from treatments omitting Zn, Cu, Mn, or Mo 
were more nearly like the composition of plants supplied 
with a complete solution. A differential concentration of 
elements was observed in leaves, stem, and roots of 
deficient plants. Of some interest was the high molyb- 
denum concentration in sulphur-deficient plants. 

The differential concentrations among plant parts 
suggest the need of relating deficiency conditions to com- 
position in parts of plants as well as to that of the total 
seedling. Microfilm $2.00; Xerox $6.00. 121 pages. 





THE ECOLOGY OF WHITE CEDAR SWAMPS 
IN NORTHERN WISCONSIN WITH 
SPECIAL ATTENTION TO THEIR ROLE 
AS WINTER DEER RANGE 


(L. C. Card No. Mic 59-5774) 


James Robert Habeck, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor John T, Curtis 


A detailed investigation of the white cedar (Thuja oc- 
cidentalis) swamps in northern Wisconsin was conducted 
because of their great importance as winter range for the 
white-tailed deer (Odocoileus virginianus) in this region. 
Two factors, a rather high deer population and a tendency 
for the deer to purposely select cedar swamps as winter 
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range, have contributed greatly to a general degradation 

of the winter deer range in northern Wisconsin. A detailed 
study was made of the influence that winter deer activity 
exerts on the physical environment of white cedar swamps, 
and this information was related to the effects of winter 


deer activity on the botanical composition of cedar swamps. 


The employment of an objective method for measuring 
the intensity of winter deer activity in cedar swamps, 
based on the differential response of certain ground-layer 
plants to deer disturbance, is discussed in detail. This 
method was used in analyzing the data collected on the 
environment and botanical composition of cedar swamps. 
The results of this phase of the study indicate that winter 
deer activity tends to create more mesic conditions in the 
cedar swamps. This change in the moisture conditions 
has, in turn, permitted the encroachment of a more mesic 
understory vegetation. The increased dryness of the 
swamps combined with the decrease in cedar reproduction 
caused by heavy deer browsing, have brought about condi- 
tions which do not favor the continuance of those white 
cedar swamps used as winter deer range. 

In many lowland swamps in northern Wisconsin, the 
reproduction of white cedar is greatly curtailed because 
the lower-most branches, essential to abundant natural 
vegetative reproduction, have been destroyed by deer 
browsing. Under such circumstances, many white cedar 
swamps would not be able to adequately replace the cedar 
reproduction even in the complete absence of deer dis- 
turbance. The second phase of this study was directed to 
an investigation of naturally occurring cedar reproduction 
in swamps undisturbed by deer activity, and this informa- 
tion was used to explore the possibilities of artificially 
inducing vegetative reproduction in white cedar swamps 
used as winter deer range. With the aid of protective 
exclosures, two artificial methods of vegetative reproduc - 
tion were tested, the use of cedar cuttings treated with and 
without growth hormones, and the tipping of entire cedar 
trees. The results of the cedar cutting experiment were 
not satisfactory; only a low percentage of the cuttings 
were successful in establishing themselves. The results 
of the tree tipping experiment were good; a high percent- 
age of the trees artificially tipped were successful in 
establishing themselves. The latter experiment was 
marred, however, by heavy rabbit browsing on the downed 
trees. 

The third phase of this study consisted of an investiga- 
tion of the genetic variation which exists in the white cedar 
population in Wisconsin. White cedar occurs on both dry, 
upland sites as well as lowland swamps and this fact 
prompted the idea that ecotypes existed in the cedar popu- 
lation. The discovery of an upland white cedar ecotype 
and a lowland white cedar ecotype came as a result of 
extensive seedling transplantations and seed germination 
experiments. The two cedar ecotypes seem to differ most 
importantly in their physiological adaptations to moisture 
conditions. The collection of seed for white cedar refor- 
estation programs should be done with great care because 
of the presence of these ecotypes. 

Microfilm $2.05; Xerox $7.20. 153 pages. 





MORPHOLOGICAL INVESTIGATIONS OF 
HYMENOCALLIS ROTATA (GAWL.) HERBERT 


(L. C. Card No. Mic 59-5905) 


Tillman Joseph Johnson, Ph.D. 
The Ohio State University, 1959 





These morphological investigations of Hymenocallis 
rotata (Gawl.) Herbert include details of megasporogene- 
sis, development of the megagametophyte, adventitious 
apomixis, and development of the ovule into a mature seed. 

A primary hypodermal archesporial cell differentiates 
in each ovule, and this is followed by the differentiation of 
three or four additional archesporial cells. The hypo- 
dermal archesporial cell functions directly as the mega- 
spore mother cell. The other cells of the archesporium 
disintegrate. The nucellus becomes four to five cells 
thick at the micropylar end of the ovule by periclinal 
divisions of the nucellar epidermis. 

The megaspore mother cell divides in a plane trans- 
verse to the long axis of the ovule. Immediately the two 
resulting daughter cells divide in longitudinal planes 
which are at right angles to each other. This results in 
a tetrad of megaspores decussate in arrangement. One of 
the chalazal megaspores (the functional one) develops into 
an embryo sac; the other three disintegrate. Megagame- 
tophyte development follows the normal or * Polygonum” 
type. The micropylar polar nucleus migrates to the 
chalazal polar nucleus, where fusion of the two takes 
place. 

Microspore mother cells divide by meiosis resulting 
in tetrads of microspores. The microspores soon sepa- 
rate from each other. Pollen is formed by division of the 
nucleus of each microspore, resulting in two daughter 
nuclei. The one near the intine differentiates into a defi- 
nite cell which is the generative cell; the other, which is 
centrally located in the pollen grain, is the vegetative 
nucleus. Division of the generative cell was never ob- 
served to occur before germination of the pollen grain. 

One to three days after pollination the pollen tube 
enters the embryo sac through the micropyle. No evi- 
dence of fertilization could be ascertained, and it is 
inferred that the egg cell is haploparthenogenetic. The 
egg cell sometimes disintegrates before further develop- 
ment, but in some cases divides, forming a two-celled 
embryo which eventually disintegrates without further 
development. Two to four weeks after maturation of the 
seed, apomixis of the admentive embryony type results 
in the development of an embryo from nucellar tissue. 

Ten to fifteen days after pollination maximum produc- 
tion of endosperm of the free nuclear type has taken place, 
after which degeneration of endosperm results. Haustorial 
action of the endosperm accompanies digestion of all the 
nucellus (except a cluster of cells at the micropyle) and 
some integumentary tissue at the chalazal end of the 
ovule; consequently, a very large cavity has developed 
by the time the seed is mature. The adventive embryo 
cotyledon eventually grows and occupies this entire cavity. 

During maturation of the seed the outer integument 
increases in volume by the activity of a peripheral cam- 
bium. The cambium to the outside of the outer integument 
is hypodermal in origin; the cambium at the inner surface 
of the outer integument is epidermal in origin. The inner 
integument does not increase laterally in size but does 
remain intactin the mature seed; consequently, the greater 
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part of the fleshy mature seed consists of outer integu- 
ment. The increase in size of the ovule from pollination 
time to the mature seed is rather striking when expressed 
in terms of volume. Ovules one day after pollination were 
approximated to be 2.4 cu.mm. in volume; mature seeds 
were calculated to average 5000 cu.mm. in volume. The 
mature seeds of H. rotata have several outer layers of 
chlorenchyma, in which photosynthesis apparently con- 
tinues to take place. No stomates are present in the 
epidermis. Tests for starch in the seeds were negative. 
The seeds apparently have no dormant period under 
environmental conditions favorable for growth. 

Microfilm $2.00; Xerox $4.20. 77 pages. 


STUDIES ON THE PHOTOREACTIVATION OF 
SPORES OF PENICILLIUM CHRYSOGENUM 


(L. C. Card No. Mic 59-5785) 


Barbara Hamilton Kalbus, Ph.D. 
The University of Wisconsin, 1959 





Supervisor: Professor J, F. Stauffer 


The effect of photoreactivation treatment on the types 
of biochemical variants isolated from among colonies 
arising from ultraviolet-irradiated spores of Penicillium 
chrysogenum NRRL-1951 was determined. This analysis 
was made to detect whether there is any specificity in the 
action of light in modifying the mutagenic effects of ultra- 
violet radiation, that is, whether the frequency of different 
types of variants obtained with and without photoreactiva- 
tion treatment is different. 

A spore suspension of Penicillium chrysogenum NRRL- 
1951 was subjected to ultraviolet radiation, wavelength 
2750 A, and subsequently exposed to light from a 1000 
watt projection lamp for a period of 25 minutes. Biochem- 
ical variants (strains which can no longer grow on a 
mineral salts-sucrose medium) were isolated following 
ultraviolet irradiation and photoreactivation treatments 
and classified into four general groups according to their 
requirement for yeast-extract, casein hydrolysate, vita- 
mins, or ammonia for growth. In making an analysis of 
this type, it was assumed that any major qualitative or 
quantitative difference in the occurrence of specific types 
of variants after photoreactivation treatment would also 
be reflected in the relative frequency of occurrence of the 
four classes of variants. 

The biochemical variants obtained after photoreactiva- 
tion of ultraviolet-irradiated spores of P. chrysogenum 
were compared in number and type with (1) those result- 
ing from the final ultraviolet treatment and (2) those 
receiving a dose of ultraviolet radiation sufficient to 
reduce the percentage survival to the level of the photo- 
reactivated spores. This comparison was made because, 
according to the dose-reduction principle, a photoreacti- 
vated sample is equivalent to one receiving a lower dose 
of ultraviolet radiation; therefore, all photoreversible 
effects induced by ultraviolet radiation should be reversed 
to the same extent. It was observed that the relative 
frequency of the four types of variants isolated after 
photoreactivation treatment was significantly different 
from that obtained in the non-photoreactivated samples 

















and, particularly, that the percentage of ammonium- 
requiring variants was less. 

An ultraviolet-irradiated spore suspension was incu- 
bated in the dark for increasing periods of time before 
exposure to light. The amount of photoreactivation ob- 
tained with a 25 minute period of illumination decreased 
throughout the period of dark incubation, a slight amount 
remaining after a six hour period. When a period of dark 
incubation intervened between the ultraviolet irradiation 
and the photoreactivation treatments, light did not have a 
significant effect on the distribution of variants into the 
four types. 

The initial effect of ultraviolet radiation may involve 
the formation of a mutagenic substance in the cytoplasm 
which then diffuses into the nucleus. Assuming that light 
acts quantitatively to destroy the mutagenic substance, it 
may be possible to explain the differential effect of light 
on mutation by assuming that the units responsible for 
heritable characters are each positioned more or less 
esactly in some part of the resting nucleus and, there- 
fore, are not equally exposed to the action of the mutagenic 
substance. Microfilm $2.60; Xerox $9.00. 198 pages. 


THE STRENGTHENING SYSTEM 
IN THE STEM OF MAIZE 


(L. C. Card No. Mic 59-5263) 


William Henry Murdy, Ph.D. 
Washington University, 1959 


Chairman: Dr. Edgar Anderson 


The system providing strength and support to a maize 
stem was described and an analysis was made of its 
variation within and among six races, which represent 
the extremes of variation in Zea mays growable in the 
corn belt. Plants of the closely allied genera Euchlaena 
and Tripsacum were also studied and contrasted with Zea. 

Thick-walled, lignified cells, the basic elements of _ 
the strengthening system, are located in three distinct 
tissues near the stem periphery: long, narrow fibers of 
the hypodermis; short fibers of peripheral bundle sheaths; 
and, sclerified ground parenchyma. The amount and dis- 
position of these three tissues changes in a single stem 
depending on the plants particular pattern of growth. As 
a result, the importance of each tissue in contributing 
strength differs from one part of a stem to another. 

The greatest development of sclerified ground paren- 
chyma is found in the lower internodes - the earliest on 
the plant to mature. This tissue diminishes acropetally 
and occurs only between peripheral bundles in upper 
middle internodes and not at all in the tassel, peduncle 
and the two to three internodes below. Middle and upper 
internodes are strengthened by hypodermal sclerenchyma, 
which is at its greatest radial thickness in the slow- 
maturing internodes between ear and tassel peduncle. 

The importance of peripheral bundle sclerenchyma in- 
creases acropetally. In middle internodes these bundles 
are interconnected laterally by sclerified parenchyma 
and form a continuous sclerotic cylinder within the 
hypodermis. Higher up, the lateral connections are 
weaker but sheath sclerenchyma developing at the phloem 
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erd of the bundle may connect with the hypodermis or 
epidermis forming a subepidermal girder. 

Races of maize were analyzed by comparing sclerotic 
tissue in a representative number of their respective 
plants. Intra-racial differences were slight in comparison 
with racial differences. Inter-racial variation involved 
differences in amount of sclerotic tissue present as well 
as changes in its disposition. Races also differed in the 
manner by which the structural anatomy of the stem 
changes, which in turn, is related to a growth behavior 
characteristically different for each race. A race witha 
uniform rate of growth shows only slight, gradual changes 
in its structural anatomy from one internode to the next, 
whereas one with a rapid initial growth rate, which is 
abruptly slowed down above the position of an ear shoot 
has a corresponding sudden change in structural anatomy. 
Races were classified in regard to their overall anatomi- 
cal scleroticness. The results were in agreement with 
the ability of plants within a race to remain standing after 
final maturation and desiccation. 

Euchlaena was found to be structurally similar to 
maize, but was weaker than five of the six races examined. 
On the other hand, Tripsacum had a very strong strength- 
ening system and a tissue arrangement differing distinctly 
from both Euchlaena and maize. 

Microfilm $2.00; Xerox $4.40. 84 pages. 





A REVISION OF THE GENUS DAPHNOPSIS 
(L. C. Card No. Mic 59-5264) 


Lorin Ives Nevling, Jr., Ph.D. 
Washington University, 1959 


Chairman: Robert E. Woodson, Jr. 


The present revision of Daphnopsis, a thymelaeaceous 
genus, attempts to correlate the sparse knowledge of 
morphologic, and particularly, taxonomic information into 
a single body which, it is hoped, eventually will lead to a 
better understanding of the genus. Daphnopsis has never 
been the subject of inclusive taxonomic revision since its 
foundation in 1824. Past and present knowiedge of the 
genus is extremely meager and is generally limited to 
uncorrelated specific descriptions. In only a few instances 
have fragmentary taxonomic keys been provided and then 
never to more than a half-dozen species. 

The revision is based upon the study of herbarium 
specimens from twenty-three important herbaria of the 
world. These collections include most of the type speci- 
mens of the species, subspecies and varieties treated in 
this study. 

The account includes a discussion of the inflorescence 
and the description of a new type, the floccus. The more 
prominent evolutionary trends found in the structure of 
the floccus are enumerated. The anatomy and morphology 
of the flower are discussed with special emphasis on the 
corolla. Four basic modifications of the corolla are 
presented. 

The monograph recognizes two subgenera encompass- 











ing forty-five species. Subgenus Daphnopsis is composed 
of thirty-three species, of which eight are new. Subgenus 
Neivira is composed of twelve species, of which two are 


new. Analytical keys to the subgenera and the species 


are presented as is a key to the American genera of the 
Thymelaeaceae. Each species is described, with particu- 
lar emphasis on the inflorescence and the flower, and 
illustrated. The illustration includes the known range of 
the species as determined by the specimens examined 
and a drawing of a staminate and a pistillate flower. 
Microfilm $2.40; Xerox $8.40. 181 pages. 


ECOLOGICAL EFFECTS OF CUTTING IN 
SOUTHERN WISCONSIN WOODLOTS 


(L. C. Card No. Mic 59-5819) 


Dilwyn John Rogers, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Grant Cottam 


Eighty-seven hardwood forest stands, ranging from 
heavily and recently cut to comparatively undisturbed, 
were sampled in order to describe ecological effects on 
the entire plant community and its environment following 
cutting of trees and redevelopment of the forest. The 
study includes cutting effects along most segments of the 
upland forest continuum, a gradient of gradual community 
changes from pioneer to terminal forest stands. 

Trees, saplings, stumps, and understory species were 
sampled, and various environmental measurements were 
taken. Two types of cutting were delimited: selective 
cutting and clear cutting. Intensity of selective cutting 
was measured by numbers of stumps per acre. As in- 
tensity increases, the time factor becomes more im- 
portant. Clear cut stands were therefore ordered on the 
basis of time since cutting, measured by the average tree 
basal area of a stand. All stands were ordinated along a 
cutting gradient, from recently to long-ago clear cut, and 
heavily to lightly selectively cut, and in relation to the 
continuum gradient. 

Within any continuum segment, a great increase in 
numbers of trees, saplings, and multiple stems occurs 
as cutting intensity increases. Within cutting groups, 
saplings increase in numbers from pioneer to terminal 
stands. 

Sprouting from stumps is probably the most important 
method of immediate regeneration following clear cutting. 
Certain species sprout more readily from stumps than 
others. Species present in low numbers may be elimi- 
nated from stands, while species present in high numbers 
and which sprout well may increase in importance. Quer- 
cus velutina in relatively pioneer stands and Tilia ameri- 
cana in more mesic stands often dominate stands formerly 
clear cut. 

Many stumps sprout following heavy selective cutting, 
but stumps of pioneer species selectively cut from mesic 
stands seldom sprout. Light cutting is similar to natural 
turnover in a forest. However, mature pioneer species 
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such as oaks are generally selected for cutting, and these 
species are often eliminated since little reproduction is 
present. Tolerant species are released, and succession 
may advance rapidly. Heavier cutting creates a more 
xeric environment, and release of tolerant species is 
accompanied by persistence or invasion of pioneer species 
in mesic stands. 

The species composition of a relatively pioneer stand 
which had a surface fire is compared with that of an 
adjacent unburned stand. Many tolerant saplings were 
killed, but certain pioneer species survived. 

Many pioneer herb and shrub species increase in mesic 
stands following heavy cutting, whereas mesic species 
often invade relatively undisturbed pioneer stands. Vari- 
ous environmental measurements further showed the 
creation of xeric conditions in mesic stands by heavy 
cutting. 

Several differences in species behavior were noted for 
stands above and below continuum index values of 1300. 
Cutting below 1300 may perpetuate pioneer oak forests, 
while cutting of oaks above 1300 often eliminates them 
from stands. 

Heavy cutting has probably perpetuated oaks in many 
stands by a combination of stump sprouting and release of 
oak seedlings and saplings. Accompanying oak reproduc- 
tion, however, are pioneer species often considered un- 
desirable. The study also indicated that oaks more than 
one hundred years old sprout poorly; this is the present 
age of many oak stands in southern Wisconsin. Several 
rather “weedy” tolerant species such as Carya cordi- 
formis and Ulmus rubra may invade pioneer stands even 
with heavy cutting. Therefore, succession may be ad- 
vanced by heavy or light cutting. 

In light of the little success in establishing sure 
methods of oak regeneration in the past, and in view of 
the precarious future predicted for oaks in southern 
Wisconsin, it is suggested that the use of the selective 
action of fire on tolerant species should be investigated 
as a potential forestry management tool. 

Microfilm $2.85; Xerox $9.80. 217 pages. 











A STUDY OF THE “MALT FACTOR’ 
REQUIREMENT FOR THE GROWTH OF 
SPRUCE TISSUE CULTURES 


(L. C. Card No. Mic 59-5833) 


Leonidas Calmet Standifer, Jr., Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Folke Skoog 


The nature of the growth factors contained in malt 
which are required for growth of conifer tissue in vitro 
has been investigated with Picea abies (L.) Karst. as the 
test material. It has been shown that an active component 
of the extract is adsorbed in part on Norite “A” charcoal 
and is eluted from the charcoal with water. This eluate, 
in contrast to the crude extract, can be autoclaved without 
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reduction of the activity, and represents a four-fold puri- 
fication of the active material. Attempts to further frac- 
tionate the charcoal eluate by use of ion exchange resins 
were largely unsuccessful. When the eluate was separated 
by paper chromatography, with butanol-acetic acid-water 
(4:1:2) as a descending solvent, two ninhydrin-positive 
areas were shown to stimulate tissue growth. Paper 
chromatographic separation with 95 per cent ethanol as 
an ascending solvent produced three adjacent areas which 
were active. Of these, two were strongly ninhydrin posi- 
tive, but the central area was only slightly positive. An 
enzymatic hydrolysate of casein (N-Z-Amine, Type B, 
Sheffield Chemical Co., Norwich, New York) also greatly 
stimulated growth of the spruce callus. 

A mixture of the amino acids contained in a malt 
extract (beer wort) was equally as active as the complete 
malt extract in promoting growth of the tissue, although 
a rather high concentration of amino acids was required. 

On the basis of this evidence, it appears that the growth 
stimulation of spruce callus by malt extract or casein 
hydrolysate is due largely to their amino acid contents 
although other constituents probably contribute to the 
total effect. 

In contrast to reports on the culture of other conifer 
species, it was found that the growth of Norway spruce 
callus is inhibited by light. It is assumed that this and 
other apparent contradictions found in the literature are 
due largely to physiological differences in the species, 
but they may also reflect differences in the basal medium, 
in constituents of the supplements, or other environmental 
factors. Microfilm $2.00; Xerox $4.80. 93 pages. 


A STUDY OF PHLOEM-LIMITED 
TRANSLOCATION USING P*? AND c'* 
AS ISOTOPIC TRACERS 


(L. C. Card No. Mic 59-5947) 


Kenneth Louis Webb, Ph.D. 
The Ohio State University, 1959 


Distribution gradients of labeled phosphorus in sim- 
plified translocation systems of scybean and of Black 
Valentine bean have been investigated. A leaf flap injec- 
tion technique was employed in the application of the iso- 
topic tracer, which provided almost immediate transport 
of the tracer from the leaf in the phloem tissue. The 
plants used in this study of gradients were pruned to a 
supply leaf, the stem to the root system, and the root 
system itself. Translocation in this simplified system 
proceeded at rates comparable to rates observed in 
unmodified plants. 

Time, slope and intercept relationships of the linear 
component of these distribution gradients were investi- 
gated in an attempt to make critical decisions concerning 
mathematical models which can be applied to the translo- 
cation process. The slopes of the gradients were observed 
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to decrease with increasing time as did the intercepts at 
zero distance within the supply leaf. These results ap- 
peared to be compatible with a model describing “flow 
through a pipe with reversible loss through the walls.” 
Such a model suggested that the gradient be of a quadratic 
shape when plotted on a semi-log basis. A statistical test 
was applied to the data which permitted the testing of sig- 


nificance of higher than linear components of the distribu- 


tion gradients, as well as the significance of differences 


between such gradients in various treatment groups and in 


the mean activity levels between groups. These tests 
indicated significant higher order components and an 
apparent increase in the complexity of the distribution 
gradients with time. These observations do not seem to 
be readily interpretable in the light of the mathematical 
models available. 

This statistical approach was used on similar data 
obtained by incorporating mannitol or sucrose into the 
injected P** solution. The effect of the mannitol, which 
wilted the supply leaflet, was to reduce the mean activity 
level and to change the slope of the gradient; no signifi- 





cant difference between treatment and control was 
detected in the higher order components. A concen- 
tration of sucrose which did not wilt the leaf had no 
effect. 

The possibility of the circulation of labeled photo- 
synthate as well as of phosphorus was investigated with 
positive results. Soybeans were phloem-girdled above 
the supply leaf and within four to six hours after applica- 
tion, significant quantities of both P** and C™* labeled 
photosynthate had reached parts of the plants above the 
girdle via the xylem. Phloem girdles above the root 
system, removing this organ from possible participation 
in the circulation, did not alter the results. There were 
indications that the material moving upward in the xylem 
could diffuse back to the phloem and be translocated in 
the sieve tubes. It was therefore concluded that an 
acceptable mathematical model of the translocation 
process would have to incorporate the concept of re- 
versible loss from the sieve tubes. 

Microfilm $2.00; Xerox $4.00. 74 pages. 
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CHEMISTRY, GENERAL 


THE OPTICAL CRYSTALLOGRAPHIC 
PROPERTIES OF HYDRATED MAGNESIUM 
BENZENE SULFONATE, ITS ISOMORPHS, AND 
SOME HYDRATED ALKALI MAGNESIUM HALIDES. 


(Publication No. 22,643) 


Donald Irving Walker, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Norman F., Witt 


Literature searches reveal that the optical properties 


of many magnesium compounds have never been determined. 


Many of the magnesium compounds are crystallizable in 
the forms of characteristic crystals. Since a knowledge of 
the optical properties of a crystalline compound permits a 
rapid and accurate means for their identification, espe- 
cially on small amounts of material, this investigation was 
conducted to extend the literature in this field and to pro- 
vide sufficient data to permit the rapid identification of 
these crystalline compounds. 

For some of the compounds, methods of preparation 
were found in literature, though in some cases, the known 
methods did not provide sufficiently well-formed crystals 
as other methods tried. In all cases, the crystalline com- 
pounds were initially identified by their morphological pa- 
rameters, 

The sulfonates were prepared by saturating hot benzene 
sulfonic acid with the metal carbonate, diluting with water, 
and crystallized by evaporation over sulfuric acid. The 
halides were prepared by the mixing of the corresponding 
alkali halide with an aqueous solution of the magnesium 
halide in molar ratios that varied from 1:2 to 1:6, and 
crystallized over sulfuric acid. 

Complete optical properties of twenty-five compounds 
are reported, with photomicrographs of each. A summary 
of the optical properties of the compounds are reported in 
the table below. 


OPTICAL CRYSTALLOGRAPHIC PROPERTIES 








Optic 
Compound System ‘a Axial Dispersion ne a . 
Angle / ; 
Magnesium di-benzene - Monoclinic (-) 36° Horizontal, 1.475 1.572 1,583 
sulfonate hexahydrate weak, v>r 
Manganese di-benzene- Monoclinic (-) 161/2° None perceptible 1.480 1.576 1.578 
sulfonate hexahydrate 
Zinc di-benzene- Monoclinic (-) 16° None perceptible 1.487 1.589 1.591 


sulfonate hexahydrate 
Cobalt di-benzene- 
sulfonate hexahydrate 
Nickel di-benzene- 
sulfonate hexahydrate 
Copper di-benzene - 
sulfonate hexahydrate 
Cadmium di-benzene - 
sulfonate hexahydrate 
Magnesium di~(p-dichloro- Monoclinic 


benzene -sulfonate) 
hexahydrate 


Monoclinic (-) 91/2° None perceptible 1.488 1.490 1.591 


Monoclinic (-) 31/2° Horizontal, 1.496 1.597 1.598 
weak, v>r 


Monoclinic (-) 28° None perceptible 1.497 1.597 1.604 


Monoclinic (> 17 None perceptible 1.478 1.570 1.573 


(-) 80° None perceptible 1.457 1.551 1.639 
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OPTICAL CRYSTALLOGRAPHIC PROPERTIES (Continued) 








Optic 
Compound System _ Axial Dispersion ro active Indices 
a Angle x Ny Nz 
Magnesium di-(p-toluene- Monoclinic (-) 43° None perceptible 1,462 1.567 1.585 


sulfonate hexahydrate 


Magnesium di-(p-nitro- 
benzoate) heptohydrate 


Calcium di-benzene- 
sulfonate monohydrate 


Barium di-benzene- 
sulfonate monohydrate 


Lead di-benzene- 
sulfonate monohydrate 


Ammonium magnesium 
tri-chloride hexahydrate 


Cesium magnesium 
tri-chloride hexahydrate 


Rubidium magnesium 
tri-chloride hexahydrate 


Magnesium di-bromide 
hexahydrate 


Potassium magnesium 
tri-bromide hexahydrate 


Ammonium magnesium tri- Orthorhombic (+) 87° 
bromide hexahydrate 


Rubidium magnesium tri- Orthorhombic (+) 87° 
bromide hexahydrate 


Cesium magnesium tri- 
bromide hexahydrate 


Potassium magnesium tri- Orthorhombic (+) 85° 
iodide hexahydrate 


Ammonium magnesium tri- Orthorhombic (+) 76°°* None perceptible 1.611 1.617 1.627 
iodide hexahydrate 


Triclinic (-) 65° Weak, v>r 1.411 1.612 1,728* 
Orthorhombic (+) 43 1/2° None perceptible 1.550 1.563 1.700° 
Orthorhombic (+) 53 1/2° None perceptible 1.533 1.548 1.670* 
Orthorhombic (+) 41° None perceptible 1.602 1.619 1.762* 
Orthorhombic (+) 87° None perceptible 1.479 1.489 1.501 
Orthorhombic (+) 89° None perceptible 1,479 1.492 1.505 
Orthorhombic (+) 86° None perceptible 1.471 1.482 1.496 
Monoclinic (4) 70°°* Horizontal, 1,532 1.543 1.565 
moderate, r >v 
Orthorhombic (+) 88° None perceptible 1.515 1.527 1.542 
None perceptible 1.525 1.538 1.552 
None perceptible 1.516 1.529 1.543 
Orthorhombic (+) 86° None perceptible 1.521 1.531 1,542 


None perceptible 1.607 1.613 1.620 


Magnesium chromate penta- Triclinic (-) 73 1/2° Strong, v>r 1,607 1.636 1,654 
hydrate 
Magnesium di-thiocyanate Orthorhombic (-) 80 1/2° None perceptible 1.496 1.571 1.638 


*Values to * 0.005 
** Calculated from indices 


Microfilm $2.00; Xerox $4.80. 94 pages. Mic 59-6538. 


CHEMISTRY, ANALYTICAL 


THE REACTION OF IRON(II) WITH 
TRIPYRIDYL-S-TRIAZINE 


(L. C. Card No. Mic 59-5049) 


Peter Fay Collins, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Dr. H. C, Diehl 


A study was made of the reaction of 2,4,6-tris(2'-pyri- 
dyl)-s-triazine (TPTZ) with iron(II) and its application to 
the colorimetric determination of iron. The iron(II) de- 
rivative of TPTZ is violet in color, water soluble and 
extractable into nitrobenzene from an aqueous solution 
containing perchlorate or iodide. The molar extinction 
coefficient of the compound in aqueous solution is 22,600 
at 593 my and in nitrobenzene, 24,100 at 595 my. The 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








1998 CHEMISTRY 





color conforms to Beer’s law in both systems and no fading 
is observed for at least 32 hours in aqueous solution and 12 
hours in nitrobenzene. Color formation in aqueous solu- 
tion is complete over the pH range of 3.4 to 5.8 and with 
extraction into nitrobenzene the range is slightly greater, 
2.7 to 7.0. Many common ions have been tested for possi- 
ble interference with the reaction of iron(II) with TPTZ. 

The combining ratio of TPTZ to iron(II) have been 
shown to be 2 to 1 by a spectrophotometric titration of 
TPTZ with iron(II), by the method of continuous variations 
and by the preparation and analysis of the iodide salt. 
Various ferroine reagents and iron(II) derivatives have 
been titrated in nonaqueous solution and the results indi- 
cate that only two of the three pyridyl groups of TPTZ are 
involved directly in forming the iron(II) derivative. A 
structure has been proposed in which two ligands, arranged 
perpendicularly to each other, surround the iron(II) ion. 

The determination of iron in wine with TPTZ has been 
studied and a suitable procedure for this analysis was de- 
veloped. Attempts to eliminate preliminary wet ashing 
with nitric and perchloric acids and directly determine the 
iron gave low results. 

A procedure has been developed for the determination 
of very small amounts of iron (1 to 15 yg./l.) as are pres- 
ent in sea and treated water using TPTZ. A 100 ml. sam- 
ple of the water is taken, the complex formed and extracted 
into 25 ml. of nitrobenzene. The absorbancy of the extract 
is then determined using 5 cm. cells. 

Various rocks, clays, glass and glass sand, burnt re- 
fractories and limestone have been analyzed for iron by 
various procedures which were developed using TPTZ. 
Silver crucibles were made and used for the necessary 
fusions to avoid the possible loss of iron which may take 
place if platinum crucibles are used. 

A method for the determination of iron in urine has 
been developed making use of a wet ashing with nitric and 
perchloric acids to decompose the urine. The procedure 
requires considerably less time than those previously pro- 
posed. 

TPTZ can be used to determine iron in blood serum. A 
trichloroacetic acid precipitation of proteins is employed 
to liberate the iron. The total amount of iron in serum is 
probably not determined but the results are of clinical in- 
terest. 

TPTZ possesses many of the desirable properties of a 
colorimetric reagent. Due to its sensitivity and ease of 
preparation, it should become a preferred reagent for the 
determination of iron. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


DETERMINATION OF THE COMPOSITION OF 
MIXTURES OF ORGANIC LIQUIDS BY 
PHYSICA]. TITRATION WITH WATER 


(L. C. Card No. Mic 59-5897) 


Alberteen Eliya Habboush, Ph.D. 
The Ohio State University, 1959 


This type of physical titration has been employed very 
often in the study of solubility relationships in systems of 
organic liquids, but the object of the present investigation 
was to employ the physical titration method as a means of 





determining the quantitative composition of systems of or- 
ganic liquids, to make a careful study of the conditions for 
accurate analytical measurements, and to evaluate this 
type of measurement as a technique for the determination 
of the composition of mixtures of organic liquids in gen- 
eral. The principle of the method is that when sufficient 
water is added to an homogeneous system of two organic 
liquids having different solubilities in water the system 
separates into two distinct liquid phases. The volume of 
water required to bring about such a separation depends 
on the various mutual solubilities of the organic liquids 
and the water, on the proportions of the organic liquids in 
the system, and on the temperature. Usually the beginning 
of the separation into two distinct phases on the gradual 
addition of water is sharply indicated by the appearance of 
a cloudiness or turbidity. In a careful measurement the 
water is most conveniently added from a buret while the 
solution of the organic liquids is being adequately stirred. 
Thus the measurement takes the form of a titration, the 
end point of which is indicated by the appearance of a 
cloudiness or turbidity which is detected visually or photo- 
electrically. The results were found either graphically 
from curves prepared from the results of experiments on 
mixtures of known composition, or were computed from 
empirical equations derived from such results. The fol- 
lowing general empirical equation was found to be suitable 
for most of the two-component representative systems: 


log ox = A + BY + C log.y 


In this equation X is the per cent by volume of the compo- 
nent that is slightly soluble or insoluble in water, Y is the 
volume of water in milliliters required for the titration of 
a 40-ml. sample, and A, B, and C are constants computed 
from the titration data obtained on the standard samples. 
The two-component systems studied in this work were 
composed of an aromatic hydrocarbon, an ester, an ether, 
or a slightly soluble amine dissolved in a lower aliphatic 
alcohol. The three-component systems studied were com- 
posed of a fixed percentage of a lower aliphatic alcohol in 
which were dissolved two components slightly soluble in 
water, such as two aromatic hydrocarbons, two esters, two 
ethers, two amines or a combination of any two of these 
slightly soluble components. In general, in all such sys- 
tems, the proportion of both components may be deter- 
mined with a high degree of accuracy when the less soluble 
component is in low proportion and the more soluble com - 
ponent is in high proportion, provided the proportion of the 
minor component is determined from the titration data and 
the proportion of the major component is determined by 
difference. The exactness of single determinations may 
be affected by the possible degree of precision. For accu- 
rate results the temperature must be closely controlled. 
The various representative systems studied in this in- 
vestigation are few in number as compared with the great 
number of possible systems of organic liquids, but the re- 
sults that were obtained on these representative systems 
clearly indicated that this method of physical titration is 
a technique capable of very wide application to the analyti- 
cal investigation of organic liquids, either for their iden- 
tification or for the determination of the proportion of the 
components of their binary or tertiary systems. The re- 
sults should also be useful for the further development of 
the theory of solubility relationships in systems of organic 
liquids, especially in those that contain water as a compo- 
nent, Microfilm $3.30; Xerox $11.40. 256 pages. 
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INFLUENCE OF ISOMERISM AND THE EFFECT 
OF SIMULTANEOUS FEEDING UPON THE 
GASTROINTESTINAL ABSORPTION 
OF AMINO ACIDS 


(L. C. Card No. Mic 59-5695) 


Janardan P. Aroskar, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Clarence P, Berg 


The rates of gastrointestinal absorption of L-, D- and 
DL-amino acids were studied by the Cori technique when 
fed alone and in the presence of other amino acids, includ- 
ing an L-amino acid mixture. The rates of absorption of 
several isotopically marked isomers were also tested in 
DL mixtures which contained only the normal D isomers. 

When fed singly, L-, D- and DL- aspartic acid were 
absorbed at similar rates. L-Glutamic acid was absorbed 
at a faster rate than was its racemic modification, and L- 
leucine probably not significantly less rapidly than DL- 
leucine. 

L-Tryptophan and L-valine were absorbed more rapidly 
than their respective D-isomers and L-methionine more 
slowly than its D-antipode. The absorption coefficient of 
DL-tryptophan was equal to the average of the coefficients 
for L- and D-tryptophan, but those for DL-valine and DL- 
methionine did not differ significantly from those for the 
more slowly absorbed of the two isomers (D-valine and L- 
methionine respectively). 

The rates of absorption of L-histidine and of the L- 
amino acid mixture were markedly reduced in the pres- 
ence of L-methionine. Though D-methionine had only a 
slight effect on the absorption of L-histidine, it lowered 
the rate of absorption of the amino acid mixture. 

The presence of either L- or D-methionine caused a 
reduction in the rate of absorption of L-tryptophan, but 
neither lowered the rate of absorption of D-tryptophan. 
Both L- and D-tryptophan reduced the rates of absorption 
of L- and D-methionine and of the amino acid mixture. 

In using DL mixtures in which one of the isomers was 
radioactive, the ratio of the rate of absorption of the L 
component to that of the D component of DL-tryptophan 
and DL-valine was about the same as the L/D ratio calcu- 
lated from the absorption coefficients for the singly fed L 
and D isomers. With methionine, however, the L/D ratio 
for the isomers in DL-methionine was almost twice as 
great as when the two isomers were fed separately, thus 
indicating that L-methionine exerted an inhibitory effect 
upon the absorption of its antipode. 

The L isomers of histidine and phenylalanine were ab- 
sorbed significantly faster than their D forms, the L/D 
ratios being 1.6 and 1.8 respectively. When used as com- 
ponents of DL mixture, the ratios were about the same, 
being 1.5 and 1.4 respectively. 

Microfilm $2.00; Xerox $4.60. 89 pages. 





ELECTROPHORESIS OF RIBONUCLEASE 
AND OF 8-LACTOGLOBULIN 


(L. C. Card No. Mic 59-5698) 


Lewis Brinkley Barnett, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Henry B, Bull 


The isoelectric points of ribonuclease adsorbed on 
glass, on Dowex-50 cation exchange resin, on Dowex-2 
anion exchange resin, on paraffin and on Nujol have been 
determined in various buffer systems at an ionic strength 
of 0.05 and at 25°. Comparison of these data with the iso- 
electric points obtained by the moving boundary (Tiselius) 
method indicates significant shifts after adsorption. These 
shifts depend upon the buffer system employed and upon 
the adsorbing medium. 

Moving boundary mobilities of ribonuclease and of B- 
lactoglobulin have been obtained as a function of ionic 
strength and of pH in unbuffered KCl at 25°. Free solution 
mobilities were also determined for ribonuclease in tris 
buffer at 25°. The charges on the proteins were calculated 
from the equation of Henry. 

The binding of chloride and of potassium ions to riko- 
nuclease and to B-lactoglobulin was investigated as a func- 
tion of pH and of ionic strength using the ion exchange 
membrane method of Scatchard. The chloride data indi- 
cate little, if any, binding to ribonuclease but significant 
binding to B-lactoglobulin. The results on the binding of 
potassium ions to both proteins showed decreasing ion 
binding with increasing ionic strength. This is contradic- 
tory to the law of mass action and leaves doubt as to the 
applicability of this method to the investigation of cation 
binding. 

The charge on ribonuclease and on #-lactoglobulin, as 
determined by electrophoresis, was compared with that 
calculated from binding studies. The titration data of 
Tanford and co-workers were used to calculate the binding 
of hydrogen ions. The difference in charge was less for 
ribonuclease than for 8-lactoglobulin and this difference 
decreased with decreasing ionic strength. 

The isoelectric points of these two proteins were found 
to decrease with increasing ionic strength. The usual in- 
terpretation of this phenomenon is that such a decrease in 
the isoelectric point is due to anion binding. Both the 
variation of the pH of isoionic protein as determined by 
Tanford and co-workers and the binding data of this inves- 
tigation, however, indicate that sufficient anions are not 
bound to these two proteins to cause such a decrease in 
the isoelectric point. As a result it is proposed that the 
effect of salt is to decrease the electrostatic interaction of 
charged groups in the protein surface, thereby producing 
slight rearrangements, which result in the apparent loss 
of positively charged groups. 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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A STUDY OF DEVELOPMENT IN 
ASPERGILLUS NIGER USING PURINE 
AND PYRIMIDINE ANALOGS 


(L. C. Card No. Mic 59-4762) 


Francis Joseph Behal, Ph.D. 
The University of Texas, 1958 





Supervisor: Dr. Robert E. Eakin 


In order to obtain information concerning biochemical 
processes that might regulate or be associated with differ - 
entiation and morphogenesis, studies have been made on 
the effects upon development of Aspergillus niger by a 
large number of antimetabolites related to purines and 
pyrimidines. Of all those tested, only four had specific 
effects on development independent of growth. These four 
compounds are 6-hydroxy-2-mercaptopurine, an inhibitor 
of stalk development; 6-ethylthiopurine, an inhibitor of 
spore formation; and 6-hydroxy-2-mercapto-8 -azapurine 
and 2,4-dimercaptopyrimidine, inhibitors of spore pigmen- 
tation. The process chosen for study was that of spore 
formation. 

It has been found that 6-ethylthiopurine inhibits spore 
formation only if present during the 40-52 hour interval of 
development, the period just preceding the appearance of 
mature spores. Of the many substances tested for their 
ability to counteract this inhibitor only three types were 
found: 

a. methionine, active during the period of inhibitor 
activity; 

b. tricarboxylic acid cycle intermediates, active dur- 
ing and after the period of inhibitor activity; nf Re 

c. saccharides, active only after the period of inhibitor 
activity and then only if the inhibitor is removed. 

Comparisons have been made of the metabolisms of un- 
inhibited and inhibited cultures under a variety of condi- 
tions. In general the differences that were observed were 
quite limited except in two instances: (a) the inhibitor de- 
creases the citric acid production of the mold; and (b) the 
inhibitor prevents the mold from mediating a certain 
methylene blue linked respiratory process, a process 
which does not become critical until the period just preced- 
ing spore formation. 

On the basis of the results it is proposed (a) that the 
primary action of 6-ethylthiopurine is to limit the forma- 
tion of some specific product by interfering with methio- 
nine metabolism, (b) that this interference prevents the 
mold from carrying out a specific respiratory process 
(which can be methylene blue linked), and (c) that loss of 
this specific system prevents the formation of spores. 
Evidence indicates that the biochemical process ultimately 
blocked is an energy-yielding one and is related to the tri- 
carboxylic acid cycle. 

Microfilm $2.00; Xerox $4.60. 90 pages. 








RETENTION, DISTRIBUTION AND 
EXCRETION OF RADIOFLUORIDE 


(L. C. Card No. Mic 59-6017) 


Curtis Harvey Carlson, Ph.D. 
University of Minnesota, 1959 


A method for preparing aqueous solutions of carrier - 
free radiofluoride is described and a new estimate of its 
half-life is given as 109.7¢ 0.54 minutes. 

Radiofluoride distribution in whole blood was dependent 
upon pH. The fluoride ion participated in the Hamburger 
interchange. At physiological pH, three-quarters of the 
radiofluoride in whole blood (human, dog) was present in 
the plasma. Less than five percent of the plasma radio- 
fluoride was non-diffusible across a collodion membrane. 
The non-diffusible fraction of radiofluoride was increased 
by elevating the pH or the calcium ion concentration of a 
bovine albumin solution. 

A procedure is described for the preparation of an 
in-vivo isolated dog kidney which permitted examination of 
renal function by direct measurement of renal blood flow 
and the arterial and renal venous blood concentrations. 

The urine-plasma renal concentration ratios of radio- 
fluoride varied from 2.3 to 17.9 in the dog preparations 
which received carrier-free radiofluoride. In the prepara- 
tions which received carrier fluoride the renal concentra- 
tion ratios varied from 6.8 to 37.4. 

Renal radiofluoride clearances were several times 
greater than the chloride clearances; however, the radio- 
fluoride clearances were always less than the creatinine 
clearances. Fluoride loading increased renal fluoride ex- 
cretion and an increased urine flow rate produced an in- 
creased renal radiofluoride clearance. 

Chlorothiazide increased radiofluoride excretion by in- 
creasing the urine flow rate. The renal concentration 
ratio of radiofluoride was decreased by chlorothiazide. 

A procedure is described for the assay of radiofluoride 
in the skeleton and soft tissues of the rat. This method 
was used to study the soft tissue distribution of radiofluo- 
ride in normal and nephrectomized rats. 

The tail tendon was the only soft tissue studied which 
accumulated radiofluoride in higher concentrations (counts 
per gram of water) than the plasma. Radiofluoride distri- 
bution in soft tissues was compared with chloride distri- 
bution. These anions were distributed through the same 
volume of tissue water in plasma, heart muscle, testes and 
skin. Brain tissue had a much smaller volume of distribu- 
tion for fluoride than chloride. Skeletal muscle and liver 
had a greater volume of distribution for fluoride than for 
chloride. 

Two human volunteers ingested five microcuries of ra- 
diofluoride with one milligram of stable fluoride. The 
maximum plasma radiofluoride content was reached within 
sixty minutes after ingestion. Not more than ten percent 
of the ingested dose was present in the plasma at one time. 
Thirty percent of the ingested radiofluoride was excreted 
in the urine in four hours. The urine-plasma radiofluoride 
concentration ratio ranged from 7.8 to 118.3 and it varied 
inversely as the urine flow rate. The renal clearance of 
radiofluoride increased when the urine flow rate increased. 

The renal clearance of radiofluoride was at least forty- 
five times greater than the simultaneously determined 
chloride clearance but always less than the creatinine 
clearance. Thus the mechanism of renal excretion is 
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apparently glomerular filtration and tubular reabsorption. 
About sixty percent of the radiofluoride filtered at the 
glomerulus was reabsorbed by the tubules. 

Less than one percent of the ingested radiofluoride was 
excreted in the saliva although the salivary concentration 
was only slightly below that in the plasma. 

Radiofluoride was detected in selected areas of the 
body by using a portable scintillation probe counter. The 
radiofluoride was detected over the tibia, femur, neck re- 
gion and contracted biceps a few minutes after ingestion. 
The soft tissue areas lost their activity with time, whereas 
the areas over calcified tissues tended to maintain their 
activity during the period of observation. This phenomenon 
could indicate a large pool of exchangeable fluoride in the 
pone and/or that a reabsorptive process is necessary to 
release appreciable amounts of fluoride from its associa- 
tion with the calcified tissue. 

Microfilm $2.05; Xerox $7.20. 154 pages. 


THE MECHANISM OF HYDROLYSIS 
OF TRIBUTYRIN BY THE LIPASE 
SYSTEM OF COWS MILK 


(L. C. Card No. Mic 59-6152) 


George William Gander, Ph.D. 
Cornell University, 1959 


A simple chromatographic method was developed for 
quantitative extraction of the butyrate partial glycerides 
from the reaction mixture. These glycerides were then 
separated by means of silicic acid chromatography. 

The concentrations of 1,2 and 1,3 dibutyrin were deter - 
mined by chromate oxidation; and the concentrations of 1 
and 2 monobutyrin, by periodate oxidation. 

Purified tributyrin was subjected to hydrolysis by lyo- 
philized skim milk at pH 8.8. Evidence was obtained which 
indicates that tributyrin is hydrolyzed to 1,2 dibutyrin, 
which is further degraded to 2 monobutyrin. Hydrolysis of 
2 monobutyrin, if it occurred at all, proceeded at a very 
low rate. The rate of hydrolysis of dibutyrin appears to 
be much greater than the rate of tributyrin hydrolysis. 

Microfilm $2.00; Xerox $3.00. 54 pages. 


THE ISOLATION AND CHARACTERIZATION 
OF EXTRACELLULAR PROTEOLYTIC 
ENZYMES OF SELECTED SPECIES 
OF THE GENUS BACILLUS 


(L. C. Card No. Mic 59-5037) 


Robert Melvin Grossman, Ph.D. 
Kansas State University, 1959 





In order to establish a foundation for comparative 
investigation a survey was conducted on the proteolytic 
activity of fifty cultures of Bacillus. From these fifty cul- 
tures ten were selected which showed the greatest pro- 
teolytic activity on a casein substrate. These ten cultures 
were identified and some properties of the proteolytic en- 
zymes were investigated. 








Ten cultures were identified as: Bacillus pumilus 
strains 37, 5, 1; Bacillus subtilis strains 28, 63, 13; 
Bacillus subtilis var. aterrimus 50 and Bacillus cereus 
strains 7, 8 and 57. An extracellular proteolytic enzyme 
was obtained from a milk culture of these organisms. The 
individual crude enzymes were precipitated with 95 per 
cent ethanol and lyophilized. A portion of this lyophilized 
material was fractionally precipitated with 40, 60, 80 and 
100 per cent saturated ammonium sulfate and lyophilized. 

The proteolytic activity of these fractions was meas- 
ured on a five per cent casein substrate. Maximum ac- 
tivity was obtained with the eighty per cent ammonium 
sulfate fraction at 37°C and pH 7.0. The activity of B. 
pumilus was greater than B. cereus or B. subtilis on an 
an equal weight basis. Activity of B. subtilis and B. pu- 
milus was similar. i Eniy a 

Moisture content of the ammonium sulfate precipitated 
lyophilized fractions ranged from eight to fourteen per 
cent. Micro-Kjeldahl nitrogen varied from 54 to 88 per 
cent for the ammonium sulfate prepared enzymes. 

From a study of the paper electrophoretic patterns of 
the crude and ammonium sulfate precipitated enzymes it 
was concluded that each enzyme fraction and strain con- 
tained a single homogenous component at pH 8.6, 9.6 and 
11.0. Each fraction was identical with the other and each 
strain and species was identical to all other strains or 
species. 

It was concluded that each organism was elaborating 
only a single extracellular proteolytic enzyme and that the 
eighty per cent ammonium sulfate fraction best described 
this enzyme. : 

Optimum hydrogen ion concentration was 7.5 at 37°C 
for each enzyme isolated from a particular genus of 
Bacillus, The optimum temperature for all enzymes in 
question ranged between 37° and 50°C, 

Each enzyme elicited its own antibody in the rabbit. By 
the use of the Ouchterlony gel diffusion test it was found 
that there was cross reaction between strains of organisms 
of the same species. The strains of one species did not 
cross react with strains of other species. Thus, this study 
aided in substantiating the homogeneity of each enzyme 
preparation. The antibody prepared from the immuniza- 
tion of rabbits with the corresponding enzyme antigen be- 
haved as an antienzyme when complexed with the enzyme 
by reducing the proteolytic activity of the enzyme 32 to 85 
per cent. 

Aside from the proteolytic activity of each enzyme to 
casein substrate, each enzyme showed a variable degree of 
polypeptidase activity on synthetic substrates of di- and 
tripeptides. 

The rates of reaction of the ten enzyme preparations 
were the same at 25° and 37°C after four hours incubation 
in phosphate buffer at pH 7.5. However, the initial reac- 
tion rate did vary at 25° and 37°C for the strains of B. pu- 
milus and B, subtilis but not for the strains of B. cereus. 
The effect of variable substrate concentration was meas- 
ured on strain 5 of B. pumilus. Maximum velocity ranged 
from 2.4 to 8.0 micrograms tyrosine per ml per minute 
with a corresponding change in Ky. 

Each enzyme behaved as a homogeneous molecule by 
ultracentrifuge sedimentation measurements at forces ex- 
ceeding 7,267 X G (10,000 R.P.M.). A minor component 
was present at speeds below 7,267 X G (10,000 R. P.M.) 
but this fraction was thought to be caused by partial auto- 
digestion of the enzyme. 

Microfilm $2.20; Xerox $7.80. 166 pages. 
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STUDIES ON THE ABSORPTION, 
TRANSLOCATION, AND METABOLISM 
OF 3-AMINO-1,2,4-TRIAZOLE IN 
PERENNIAL PLANTS 


(L. C. Card No. Mic 59-6056) 


Richard Allison Herrett, Ph.D. 
University of Minnesota, 1959 


Advisers: J. B. Rowell and A. J. Linck 


The organic compound, 3-amino-1,2,4-triazole (ami- 
trol), has been applied as a systemic herbicide against 
deep-rooted perennial weeds with widely varying degrees 
of success. Canada thistle (Cirsium arvense), considered 
to be sensitive, and field bindweed (Convolvulus arvensis), 
considered to be relatively resistant to the action of ami- 
trol, were selected for study to determine the nature of 
this difference in sensitivity and the interaction between 
the plant and amitrol in order to obtain a clearer under- 
standing of systemic herbicidal action. 

All material used in the study was vegetatively propa- 
gated from a single plant to reduce genetic variability. 
Test plants were grown in the greenhouse under wide 
ranges of temperature and light and in controlled-environ- 
ment rooms under rigorously controlled conditions. Al- 
though every attempt was made to control variability, 
quantitative measurements of the morphological effects of 
amitrol were not as sensitive as the observation of discol- 
oration for determining the presence of amitrol within 
plants. 

During this research, a sensitive, reproducible, quan- 
titative method for amitrol was developed. The method 
consisted of diazotizing amitrol with NaNOz and HCl, cou- 
pling the diazo-salt with 8 -amino-1-naphthol-3 ,6-disul- 
fonic acid in the cold and measuring the optical density of 
the solution at 538 my. This method was sensitive in the 
range of approximately 0.1-0.2 to 3.3 ppm. 

Using the quantitative procedure and the appearance of 
discoloration for measuring the presence of amitrol, the 
absorption of amitrol applied as a leaf drop to both thistle 
and bindweed occurred rapidly from an aqueous solution 
(ca. 14%-15% of the material applied/hour). This uptake 
was primarily, if not exclusively cuticular as this process 
was not affected by light. However, uptake was much 
slower for bindweed than thistle during comparable times 
following drying of the drop. 

A lag in the transport of amitrol from the treated leaf 
into the stem was found measuring the movement into the 
leaf quantitatively as well as with C’*-labeled amitrol. 
This lag was postulated to be a result of the synthesis of a 
transportable form of amitrol necessary for translocation 
by the phloem. Movement through the xylem did not re- 
quire the synthesis of a transportable form of amitrol nor 
was it the major pathway of movement. The formation of 
a transportable form of amitrol was postulated as the lim- 
iting reaction for its distribution from the leaf of applica- 
tion to the remainder of the plant. 

Studies of the general changes in plant metabolism 
showed an increase in the content of free reducing sugars 
in the discolored leaves. The content of invert sugars was 
decreased in these leaves. Respiration was stimulated and 
catalase activity was inhibited immediately following the 
introduction of amitrol indicating that the chemical was 
effective on these systems without undergoing any meta- 


bolic changes. 











The rate of amitrol-metabolism within bindweed was 
more rapid than in thistle. Two metabolites, Unknown I 
and Unknown II, which reacted positively with the reagents 
used to detect pure amitrol were obtained from intact 
plants and excised leaves infiltrated with amitrol. Un- 
known I was acid-labile and was probably an adduct of 
amitrol and glucose. Unknown II on the other hand, was 
acid-stable and did not show any physiological action when 
applied at rates comparable to physiologically active rates 
of amitrol. The difference in sensitivity to amitrol by 
thistle and bindweed were concluded to be a result of major 
differences in absorption and metabolism of this compound. 

Microfilm $2.00; Xerox $6.20. 130 pages. 


STUDIES ON THE FORMATION OF 
FREE RADICAL INTERMEDIATES IN 
FLAVOPROTEIN ENZYME SYSTEMS 


(L. C. Card No. Mic 59-5261) 


Barbara Barnes Lippincott, Ph.D. 
Washington University, 1959 


Chairman: Barry Commoner 


Oxidation-reduction reactions catalyzed by lactic oxi- 
dative decarboxylase and other flavoprotein enzymes were 
studied in an electron spin resonance spectrometer. Evi- 
dence is presented which demonstrates that free radicals 
are formed during these reactions. Kinetic evidence in 
the case of lactic oxidative decarboxylase shows that these 
free radicals are reaction intermediates, thus confirming 
Michaelis’ hypothesis that biological oxidation-reduction 
reactions proceed by single electron transfer. 

In order to obtain more detailed information about these 
free radical intermediates, experiments were carried out 
in which redox reactions involving free flavins rather than 
entire flavoprotein enzymes were studied. From these ex- 
periments it was found that anaerobically stable free radi- 
cals similar to those formed during enzymatic reactions 
are formed upon the partial reduction of flavins. Two dis- 
tinct species of free radicals were observed depending on 
whether the reaction was carried out in neutral or acid 
solution. In the former case the free radical is apparently 
verdoflavin, originally described by Michaelis et al. (1936), 
and in the latter case the free radical is apparently rhodo- 
flavin, originally described by Kuhn and Wagner -Jauregg 
(1934). Hyperfine splitting data were obtained for both 
verdoflavin and rhodoflavin. These data demonstrated that 
the two free radicals are different and that in both cases the 
unpaired electron interacts with both nitrogen and hydro- 
gen nuclei. 

Both free flavins and flavoproteins form free radicals 
upon illumination. These free radicals are stable under 
anaerobic conditions but react rapidly with oxygen. The 
hyperfine structure of the electron spin resonance absorp- 
tion signals obtained from illuminated flavins is identical 
to that of the signals obtained from partially reduced fla- 
vins. With respect to g-value and width of the signal, the 
signals obtained from FMN and flavoproteins are very 
similar whether formed by illumination, chemical reduc- 
tion or enzymatic activity. It is suggested that the forma- 
tion of flavin free radicals by means of illumination may 
have significant metabolic consequences. 
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It was found that it is possible to increase the stability 
of the free radicals formed during the reaction catalyzed 
by lactic oxidative decarboxylase by mild heat treatments 
and by mechanical agitation. Solutions of these stabilized 
free radicals have essentially unchanged enzymatic activ- 
ity as measured by oxygen consumption. It is suggested 
that the increased stability of the free radicals is due toa 
physical change which the protein undergoes on heating or 
agitation. Microfilm $2.00; Xerox $7.00. 150 pages. 


ENZYMATIC REACTIONS RELATED TO THE 
METABOLISM OF B-HYDROXY-8-METHYL- 
GLUTARYL COENZYME A 


(L. C. Card No. Mic 59-4982) 


Milton Joseph Schlesinger, Jr., Ph.D. 
University of Michigan, 1959 


Within the past few years, considerable progress has 
been made in the identification of intermediates in the bio- 
synthesis of such polyisoprenoid compounds as squalene, 
cholesterol, the fat-soluble vitamins, terpenes and natural 
rubber, Earlier work had established that acetate fur- 
nishes all of the carbon atoms of cholesterol in biological 
systems. An important intermediate in this conversion, 
§-hydroxy-8-methylglutaryl coenzyme A (HMG CoA), had 
been shown in this laboratory to be a product of leucine 
degradation. The discovery by Folkers and his associates 
in 1956 that mevalonic acid (3,5-dihydroxy -3-methylpen- 
tanoic acid) is an effective cholesterol precursor stimulated 
the present investigation of the metabolic relationship of 
this compound to HMG CoA. 

In attempts to demonstrate the enzymatic reduction of 
HMG CoA, a new pyridine nucleotide-linked dehydrogenase 
which acts on mevaldic acid (3-hydroxy-3-methyl-5-aldo- 
pentanoic acid) was found in extracts of mammalian tis- 
sues. The following reaction is catalyzed by this reductase: 


Mevaldate + DPNH + H+ —> mevalonate + DPN* 


Mevaldic reductase has been purified about 30-fold from 
pig liver and its properties have been studied. Equimolar 
amounts of mevaldate and DPNH were found to react to 
yield an equivalent amount of mevalonate, which was iden- 
tified by paper chromatography and by microbiological 
assay. TPNH is about one-third as effective as DPNH 
with the purified enzyme, and the enzyme appears to be 
specific for mevaldic acid. This reductase was found to 
be present in a variety of mammalian tissues but could not 
be detected in plant or bacterial extracts, From kinetic 
studies, the Michaelis-Menten (K,,,) values for mevaldate 
and DPNH were found to be 8.3 x 10™° M and 1.3 x 10° M, 
respectively. All attempts to demonstrate significant re- 
versal of the reaction by the incubation of dl-mevalonic 
acid with DPN or TPN and the purified enzyme have been 
unsuccessful, 

The possible role of mevaldic reductase in the conver - 
sion of HMG CoA to mevalonic acid and further studies on 
the metabolic relation of these two compounds is discussed 
in Part II of the thesis. In experiments with rat liver mi- 
crosomal preparations which were supplemented with puri- 
fied mevaldic reductase, C’*-HMG CoA apparently gave 
rise to mevalonic acid. Attempts to demonstrate by spec- 
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trophotometric measurement of DPNH or TPNH that HMG 
CoA or other derivatives of HMG are enzymatically re- 
duced have been unsuccessful. Evidence was obtained, 
however, that mevaldic acid is oxidized in the presence of 
DPN and a pig liver extract to give free HMG. Further 
studies have revealed that less than 0.1 per cent of 2-c™* 
mevalonic acid was converted to acetoacetate in rat liver 
slices, thus indicating that the biosynthetic pathway from 
acetate to mevalonate is essentially irreversible. These 
findings and the demonstration of the reduction of HMG 
CoA to mevalonate are consistent with reports from other 
laboratories. 

HMG CoA has been shown in this laboratory to be 
formed from leucine by the ATP-dependent carboxylation 
of B-methylcrotonyl CoA and subsequent hydration of the 
product. In a detailed analysis of the enzymatic carboxyla- 
tion reaction in which crystalline inorganic pyrophospha- 
tase was utilized to identify the products of ATP break- 
down, it was found that this enzyme hydrolyzed ATP. Since 
inorganic pyrophosphatase is reported to be specific for 
pyrophosphate, this finding was unexpected. Further study 
has revealed that in the presence of zinc ions crystalline 
inorganic pyrophosphatase cleaves the pyrophosphate bonds 
of nucleoside di- and triphosphates at a significant rate. 
This property appears to be associated with a single pro- 
tein as indicated by studies on the homogeneity of the en- 
zyme. The importance of this finding in studies on HMG 
CoA metabolism as well as its significance in the mechan- 
ism of inorganic pyrophosphatase action is discussed. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


MEDIATION OF COMPLEX FORMATION 
IN THE HYDROLYSIS OF SARIN 


(L. C. Card No. Mic 59-5826) 


Michael Averill Schwartz, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Takeru Higuchi 


The investigation of mechanisms of enzyme catalysis of 
biochemical reactions has, in recent years, been approached 
from the viewpoint that these remarkable catalysts oper- 
ate via the same mechanisms by which ordinary chemical 
reactions proceed. This has led to the study of reactions 
of model compounds which behave similarly to enzymes 
but do not have their complicating structural characteris- 
tics, Certain intramolecularly catalyzed reactions, for 
example, have been shown to have rates comparable to 
those observed in the decomposition of enzyme -substrate 
complexes. The present work deals with the interactions 
involved in formation of complexes as intermediates in 
chemical reactions, analogous to the formation of enzyme- 
substrate complexes. The hydrolysis of sarin, isopropyl 
methylphosphonofluoridate, has been used as a model re- 
action. 

It had been previously shown by Larsson in Sweden and 
Epstein’s group in this country that sarin reacts with such 
reagents as catechols and hydrogen peroxide at much 
higher rates than would ordinarily be expected from the 
basicity of these compounds. This rate enhancement was 
attributed qualitatively by these workers to stabilization 
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of the intermediate by hydrogen bonding between the phos- 
phonyl oxygen of the sarin and an available proton on the 
catechol or other reactant. 

Based on these studies the present work has treated the 
reactions of sarin with catechols, catechol Mannich bases 
and hypochlorite ion according to the following mechanism: 


Ks Products 


S + caKesc 








where S represents sarin, C the catecholate ion or other 
reactive species, K the equilibrium constant and kz the 
rate constant for the rate-determining breakdown of the 
intermediate complex. The mathematical formulation of 
this mechanism leads to the rate law (in reciprocal form): 


1/k! = 1/k2K{C/o + 1/ke 


where k; is the observed pseudo-first order rate constant 
when /C/ is in excess of /S/ and the subscript zero refers 
to initial concentration. 

From plots of 1/k; as a function of 1//C/» the equilib- 
rium constants and rate constants (k2) have been deter - 
mined for the compounds studied and K has been used as a 
measure of the affinity of the catechol or other reactant 
for sarin. 

According to the results of these studies the Mannich 
bases generally appear to have a higher affinity for sarin 
than do the catechols. This may be attributed to an elec- 
trostatic interaction between the positive protonated nitro- 
gens of the Mannich base and some partial negative center 
of the sarin molecule. The K values obtained and the struc- 
tural features of these compounds support this contention. 

The separation of the overall reaction into two distinct 
steps has allowed determination of the heat of the equilib- 
rium reaction and energy of activation of the rate-deter - 
mining step as separate parameters. The sum of these 
represents an apparent overall energy of activation which 
would result if the reaction were considered only as second 
order as had been done prior to this work. Because of the 
exothermic nature of the equilibrium the apparent overall 
energy of activation would be lower than the activation en- 
ergy of the rate determining step. 

Although the rates and equilibrium constants found for 
these reactions do not approach those realized in some en- 
zyme catalyzed reactions an analogy may be drawn between 
the two with respect to the formation of an intermediate 
complex between reactants, through which both type reac- 
tions proceed, Undoubtedly there are other factors in- 
volved in enzyme catalysis to account for the high reaction 
rates. It is suggested, however, that further studies of the 
type presented in this work will aid to a large extent in the 
elucidation of the nature of the interactions involved in 
forming enzyme-substrate complexes. 

Microfilm $2.00; Xerox $4.40. 84 pages. 





IN VIVO EFFECTS OF CERTAIN HORMONAL 
VARIATIONS ON COLLAGEN METABOLISM 


(L. C. Card No. Mic 59-6042) 


Quenton Terrill Smith, Ph.D. 
University of Minnesota, 1959 


Methodology was developed for the determination of the 
specific activity of radiocarbon labeled glycine in bone and 
tendon collagen. Collagen is separated by conversion to 
gelatin. The gelatin is hydrolyzed with sulfuric acid and 
the acid is neutralized with anion exchange resin. The 
glycine is precipitated as the glycine copper picrate com- 
plex. The glycine copper picrate complex is recrystal- 
lized, weighed to give the amount of glycine, dissolved in 
water, and an aliquot is placed on a counting planchet. 

The procedure for precipitation of the glycine is spe- 
cific, the presence of free amino acids in the tissue inves- 
tigated does not interfere, and adequate material is ob- 
tained to minimize analytical errors. The technique for 
plating of samples gives symmetrical distribution of the 
material on the planchets. 

The procedure is applicable to bone samples of 200 to 
250 milligrams or to the tendon in a single rat tail. The 
separation of the collagen and isolation of the glycine may 
be easily performed in groups of at least 12 samples. 

The effects of administration of growth hormone, para- 
thormone, and of hypophysectomy on certain aspects of 
collagen metabolism of femurs and tail tendons of young 
adult male rats were investigated. Each animal was given 
glycine-2-C-14 intraperitoneally and the specific activities 
of tail tendon and femur collagen were determined at in- 
tervals up to and including 21 days thereafter. The per- 
centage collagen content of femurs and other factors re- 
lated to metabolism of collagen were also investigated with 
each group of animals. 

Intramuscular injection of 0.4 milligram of growth 
hormone per day for three weeks or 1.0 milligram per day 
for two weeks does not affect the percent or total collagen 
content of femurs. Likewise, the growth hormone treat- 
ments do not alter the rate of specific activity decline of 
femur collagen glycine. 

Hypophysectomy results in a differential effect on femur 
and tail tendon collagen. The femur collagen of hypophy- 
sectomized rats incorporates labeled glycine, injected six 
days after hypophysectomy, in quantities of the same order 
of magnitude as that of untreated rats. In contrast to nor- 
mal animals, tail tendon collagen of hypophysectomized 
rats does not incorporate significant amounts of labeled 
glycine. 

An increase in percent collagen content of femurs oc- 
curs within nine days following hypophysectomy. The per- 
cent and total collagen contents of femurs are constant 
from nine to 27 days following hypophysectomy. 

The rate at which the specific activity of femur colla- 
gen glycine approaches that of free plasma glycine is 
slower 13 to 20 days following hypophysectomy than in un- 
operated animals of the same age. From 20 to 27 days 
following hypophysectomy, the rate at which the specific 
activity of femur collagen glycine approaches that of free 
plasma glycine is faster in hypophysectomized animals 
than in normal animals of the same age. 

Administration of 100 USP units of parathormone per 
day increases, within the experimental period of three to 
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14 days, both the percent and total collagen contents of 
femurs. 

Administration of 100 USP units of parathormone per 
day raises the free plasma glycine content through seven 
days of treatment and results in the specific activity of 
free plasma glycine being maintained at constant high lev- 
els over the period three to 14 days. 

Administration of 100 USP units of parathormone per 
day increases, within the experimental period investigated, 
the rate at which the specific activity of femur collagen 
glycine approaches that of free plasma glycine. 

Microfilm $2.60; Xerox $9.00. 199 pages. 


THE SYNTHESIS OF AN OCTAPEPTIDE 
POSSESSING MELANOCYTE STIMULATING 
ACTIVITY AND OF RELATED COMPOUNDS 


(L. C. Card No. Mic 59-4473) 


Thomas Arthur Thompson, Ph.D. 
University of Pittsburgh, 1959 


A synthesis of the octapeptide L-seryl-L-methionyl-L- 
glutaminyl-L-histidyl-L-phenylalanyl-L-arginyl-L-trypto- 
phylglycine is described. Both the octapeptide and its N- 
carbobenzoxy derivative possessed a low, but highly 
significant, degree of biological activity (0.7 x 10°° MSH 
units per gram) when assayed by the in vitro frog skin 
procedure. This result demonstrates for the first time 
that fragments of a pituitary hormone may possess biologi - 
cal activity. 

The octapeptide and intermediate compounds were care- 
fully characterized and examined for both chemical and 
stereochemical homogeneity. Paper chromatography in 
two different solvent systems and detection of spots by the 
use of various color-producing reagents was extensively 
employed in this connection. Paper chromatographic study 
of acid and enzymatic hydrolysates, coupled with quantita - 
tive analysis of the resulting amino acids was used to ex- 
amine the chemical and stereochemical identity of the pep- 
tides. All of the peptide products behaved as homogeneous 
materials on paper chromatography, were completely hy- 
drolysed on treatment with acid or leucine aminopeptidase, 
and were found to contain the expected amino acids. 

Carbobenzoxy-L-phenylalanine was coupled with nitro- 
L-arginine methyl ester in a mixed anhydride reaction, 
and the resulting dipeptide ester was saponified. The 
carbobenzoxylated dipeptide was treated with anhydrous 
hydrogen bromide in glacial acetic acid. Carbobenzoxy-L- 
histidine azide was coupled with L-phenylalanylnitro-L- 
arginine triethylammonium salt, and the product was cat- 
alytically hydrogenated to obtain L-histidyl-L-phenylalany]l- 
L-arginine for characterization. N,N'-Dicyclohexylcarbodi- 
imide was employed to couple carbobenzoxy-L-tryptophan 
with glycine methyl ester, and the resulting carbobenzoxy- 
L-tryptophylglycine methyl ester was saponified and hy- 
drogenated catalytically. L-Tryptophylglycine benzyl ester 
was then prepared and coupled with carbobenzoxy-L- 
histidyl-L-phenylalanylnitro-L-arginine to obtain carbo- 
benzoxy - L-histidyl-L-phenylalanylnitro-L-arginyl-L- 
tryptophylglycine benzyl ester by the N,N'-dicyclohexy]- 
carbodiimide procedure. Hydrogenation afforded the free 
pentapeptide, L-histidyl-L-phenylalanyl-L-arginyl-L- 





tryptophylglycine, which was found to be partially race- 
mized when tryptic and leucine aminopeptidase digests 
were examined chromatographically. The desired all-L 
isomer of the pentapeptide was obtained by crystallization 
of the crude carbobenzoxy -L-histidyl-L-phenylalanylnitro- 
L-arginyl-L-tryptophylglycine benzyl ester from ethanol. 
Carbobenzoxy-L-methionyl-L-glutamine was prepared by 
coupling carbobenzoxy-L-methionine with L-glutamine 
triethylammonium salt in a mixed anhydride reaction. 
Treatment with sodium in liquid ammonia gave L-methi- 
onyl-L-glutamine, Carbobenzoxy-L-methionyl-L-gluta- 
mine was esterified with diazomethane and converted to 
its hydrazide. L-Methionyl-L-glutaminyl-L-histidyl-L- 
phenylalanyl-L-arginine was obtained by coupling carbo- 
benzoxy-L-methionyl-L-glutamine azide with L-histidyl- 
L-phenylalanyl-L-arginine in N,N-dimethylformamide, 
and treatment with sodium in liquid ammonia. Carbobenz- 
oxy-L-serine azide was reacted with L-methionyl-L- 
glutamine, and the resulting tripeptide derivative was es- 
terified and converted to the hydrazide. The azide of 
carbobenzoxy -L-seryl-L-methionyl-L-glutamine was then 
prepared and reacted with L-histidyl-L-phenylalanyl-L- 
arginyl-L-tryptophylglycine to form carbobenzoxy-L- 
seryl-L-methionyl-L-glutaminyl-L-histidyl-L-phenyl- 
alanyl-L-arginyl-L-tryptophylglycine. This carbobenz- 
oxylated octapeptide was purified by countercurrent 
distribution in n-butanol:10 per cent acetic acid and deblocked 
by treatment with sodium in liquid ammonia. The free 
octapeptide was purified by cellulose-column chromatog- 
raphy with n-butanol:acetic acid as the eluting solvent. 
Microfilm $2.00; Xerox $4.00. 75 pages. 


VITAMIN E AND OTHER FACTORS 
AFFECTING MUSCULAR DYSTROPHY 
IN SHEEP AND HAMSTERS 


(L. C. Card No. Mic 59-5842) 


James Graham Welch, Ph.D. 
The University of Wisconsin, 1959 


Supervisors: Professor A, L. Pope and 
Assistant Professor W. G. Hoekstra 


Four experiments were conducted to investigate factors 
in the nutrition of pregnant and lactating ewes which might 
influence the incidence of muscular dystrophy in their 
lambs. 

In the first experiment lot I of 12 ewes received a good 
quality alfalfa hay and 1 pound ground corn per ewe per 
day. Lot II received the same ration except for the addi- 
tion of 1% fish liver oil to the grain and the bi-daily ad- 
ministration of 2 oz. of fish liver oil as adrench. A third 
lot of 24 ewes was fed a poor quality hay and 1 pound 
ground corn per ewe per day. Four lambs of 26 developed 
dystrophy in lot I, 3 of 31 in lot II, and none of 15 in lot I. 
One lamb was treated with diphenyl-p-phenylenediamine 
and the remainder with vitamin E. All lambs recovered. 

In experiment II, 11 ewes received excellent quality 
alfalfa hay and the remaining 44 ewes received leached, 
mixed alfalfa hay. Twenty-two of these received 2 oz. fish 
liver oil as a drench on alternate days plus 2% oil added to 
the corn (1 lb./ewe/day). Six lambs of 31 in the oil treated 
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lot and one of 33 in the poor hay lot developed dystrophy. 
No dystrophy occurred in the good hay lot. Both leached 
hay and oil were effective in decreasing blood plasma vita- 
min E concentrations in ewes and lambs, Lambs which 
developed the disease had very low plasma vitamin E con- 
centrations as did their dams. 

In the third experiment fish liver oil was added (4%) to 
a 1:1 corn and corn cob mixture. Two pounds of this grain 
mixture and poor quality leached alfalfa hay were fed to 
all ewes. Twelve ewes received a supplement of 0.5 gm. 
of alpha tocopherol per ewe twice weekly. Twenty-four 
ewes received 0.5 ppm. of selenium and the remaining 24 
ewes received no supplement. Prenatal death, muscular 
dystrophy, and sudden death were observed in lambs from 
ewes receiving no additional vitamin E. Combined, these 
disorders affected 88% of the lambs in the unsupplemented 
lot and 60% in the selenium lot. All lambs from ewes re- 
ceiving alpha tocopherol were normal. Selenium appeared 
to decrease the severity of the disorders, Vitamin E ad- 
ministration increased vitamin E concentrations in ewe 
and lamb plasma and ewe milk. Oil feeding increased the 
iodine number of the milk fat and decreased the per cent 
milk fat. 

In the fourth experiment the poor hay-oil regimen used 
in experiment III was repeated. Lots I and II received the 
oil basal plus 4.0 and 0.5 ppm, selenium respectively, 
while lot III received no supplement. Lot IV received the 
oil basal ration plus 0.5 gm. vitamin E per ewe twice 
weekly. Lot V received the basal ration with the oil 
omitted. The combined percentages of lambs which devel- 
oped dystrophy or were born dead were 22%, 44%, 38%, 6% 
and 0% in lots I, II, II, IV, and V respectively. Low plasma 
vitamin E concentrations were again associated with in- 
cidence of dystrophy. Selenium did not affect plasma vita- 
min E values in either of experiments III or IV. 

An experiment with feeder lambs investigated the ef- 
fects of copper (0.01%) and iron (0.2%) additions to a lamb 
fattening ration on plasma vitamin E concentrations. Nei- 
ther of these additions had an appreciable effect in lower- 
ing blood plasma tocopherol concentrations. 

When fatty acid fractions of fish liver oil were fed with 
vitamin E deficient rations to hamsters, the dystrophy 
producing activity was found to be in the unsaturated fatty 
acid fraction, and the free unsaturated fatty acids were 
more active than an equivalent amount of oil. Selenium 
was shown to be ineffective in preventing muscular dystro- 
phy in hamsters fed a vitamin E deficient, dry skim milk- 
sucrose diet containing 4% fish liver oil. 

Microfilm $2.00; Xerox $4.6C. 88 pages. 


ATYPICAL ASCORBIC ACID OXIDASE 
OF MYROTHECIUM VERRUCARIA 


(L. C. Card No. Mic 59-5063) 


Gordon Allan White, Ph.D. 
Iowa State University of Science and Technology, 1959 
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Supervisor: 


The mycelium of the fungus Myrothecium verrucaria 
(Alb, and Schw.) Dit. ex. Fr. was found to contain an atypi- 
cal, surface-localized, ascorbic acid oxidase which had 
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properties distinctly different from those of the oxidase in 
spores of the same organism and of the Cu enzyme in 
higher plants. An investigation was undertaken to deter - 
mine the general properties and cellular location of the 
mycelial oxidase and to assess its role as an electron 
transfer agent in the respiration of the mycelium. 

At pH 4.5, the extracted enzyme separated into a solu- 
ble and au insoluble fraction which had a somewhat differ - 
ent response to pH and several inhibitors. Both fractions 
were stable in solution at 30° C, had a pH optimum of 4.5 
in phosphate-citrate buffer and a stoichiometry of one-half 
mole of O2 used per mole of ascorbate. Reaction rates 
were proportional to enzyme concentration up to approxi- 
mately 350 microliters of O2 per hour. The Kmin air 
ranged from 0.00115M to 0.00135M ascorbate, increasing 
to about 0.0048M in O2. The concentration of O2 in the 
liquid phase was a rate-limiting factor since the reaction 
velocity at 1 atmosphere of O2 was only 90 percent of 
Vmax. A calculated affinity (K,,) of 301 micromolar Oz 
placed the atypical oxidase in the O2 affinity range of other 
ascorbic acid oxidases. 

The kinetics of the mycelial and spore enzymes can be 
described in part by the integrated form of the Michaelis- 
Menton equation. An analysis of plots of this equation 
showed that the integrated constant, k'e, was dependent on 
the concentration of ascorbate and O2 and decreased with 
reaction time due to enzyme inactivation during catalysis. 
The rate of enzyme inactivation was first order with re- 
spect to the enzyme concentration. 

Evidence from inhibitor and dialysis studies suggested 
that a heavy metal or sulfhydryl group was not involved in 
catalysis. The enzyme was relatively insensitive to cya- 
nide, azide, 8-hydroxyquinoline, ethyl xanthate, thiourea 
and phenylthiourea and was stimulated by diethyldithiocar - 
bamate, iodoacetate and parachloromercuribenzoate. The 
possibility that the enzyme has a metal or metal-flavin 
prosthetic group is still open. 

Two types of evidence indicated that the cytochrome 
system and not the ascorbic acid oxidase was the important 
terminal respiratory oxidase. First, the affinity of the 
mycelium for O2 falls well within the range of values for 
known cytochrome-dependent cells and tissues and, second, 
the respiration of the mycelium could be completely in- 
hibited with 2 -hydroxy -3-(2-methyloctyl) -1,4-napthoquinone 
(SN 5949) and antimycin a which specifically block the 
cytochrome chain but do not inhibit the ascorbic acid oxi- 
dase. 

Tests with an extensive group of ascorbic acid analogs 
showed a marked difference in the specificities of the my- 
celial, spore and Cu enzymes. The spore enzyme ap- 
peared to be absolutely specific for L-ascorbate while the 
mycelial and Cu enzymes were able to oxidize a wider 
range of structural types. 

Microfilm $2.05; Xerox $7.20. 155 pages. 
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USES OF PERIODATES AND PERIODIC 
ACID IN ANALYSIS 


(L. C. Card No. Mic 59-5445) 


Lucien Helm Greathouse, Ph.D. 
University of Michigan, 1917 


This is a study of the application of periodates to inor- 
ganic analysis which preceded the extensive use of these 
reagents in methods for the separation and determination 
of constitution of carbohydrates. Methods for two of the 
more difficult separations of inorganic analysis are pro- 
posed, being those of potassium from sodium and of the 
three halogens. An article from the latter work has been 
published (J. Am. Chem. Soc. 60, 2869-72 (1938). The po- 
tassium determination is an improvement upon the older 
perchlorate method by virtue of the lesser solubility of the 
periodate and also the facility of a volumetric method 
based on the oxidizing capacity of the heptavalent iodine. 
Data on the solubility of KIO, in water and other solvents 
is reported. The widely used calorimetric method for 
manganese was developed in the same series of investiga- 
tions but published earlier, (J. Am. Chem. Soc, 39, 2366- 
77 (1917). 

There is included extensive information on the reagents 
used, their preparation and their stability. It is shown 


that KIO, crystallizes water free and of theoretical compo- 


sition. The precipitant used for potassium is periodic acid 
of the formula HsIO,. The characteristics of two 0.1 N 
standard periodate solutions are given. Metaperiodate so- 
lutions decompose slowly yielding ozone but the addition of 
a slight excess above an equivalent amount of alkali hy- 
droxide both increases the solubility and greatly improves 
the stability of the solution. However, such a solution at- 
tacks glass containers and loses strength by precipitation 
of insoluble periodates. A more stable solution is main- 
tained in acid solution either of periodic acid alone or so- 
dium metaperiodate acidified with equivalent sulfuric acid. 
Such a solution kept in the dark showed only negligible loss 
of strength in two years standing. 

An attempt to separate iron as ferric periodate from 
aluminum failed because the precipitate could not be col- 
lected by filtration. A potentiometric titration to separate 
vanadium from chromium was attempted but found imprac- 
ticable because of the slow end point. 

In connection with the separation of the halogens the 
rate of reaction of potassium iodide with periodate to yield 
iodates was investigated to determine conditions for its 
completion. However, the reaction appears to be too com- 
plicated for reduction to the formula of any simple order. 
A theoretical study of the rate of reaction between iodine 
and periodic acid demonstrated that with no base present a 
reaction closely of the first order is obtained influenced 
only by a change in hydrogen ion concentration due to the 
conversion of the elemental iodine to iodic acid, 

The report of experimental study is preceded by a re- 
view of the literature of the periodates to 1917. 

Microfilm $2.00; Xerox $8.60. 109 pages. 





LOWER OXIDATION STATES OF IRIDIUM 
(L. C. Card No. Mic 59-4766) 


Edward Phelps Helvenston, Ph.D. 
The University of Texas, 1958 


Supervisor: George W. Watt 


The reactions of four complexes of trivalent iridium 
with solutions of potassium metal in liquid ammonia have 
been studied. Improved syntheses are described for 
[Ir(en)s]Is and Ks[Ir(CN).]. An ion exchange technique was 
employed to effect conversions and purifications without 
the large solubility losses usually involved in fractional 
crystallizations. 

The ammonolysis of Ks[IrClg] at -33.5° is slight, and 
Ks[Ir(CN)e] and [Ir(en)s]Is do not ammonolyze under these 
conditions. 

Potassium hexachloroiridate(III) reacts with three 
equivalents of potassium to form a brown solid, Ir(NHs)2, 
which reacts further with the potassium to give a com- 
pound of undetermined composition. 

Hexammineiridium (III) iodide reacts with potassium in 
a stepwise fashion. The initial product may be a soluble 
[Ir(NHs)elI2, but [Ir(NHs)]I and [Ir(NHs)s] were isolated as 
ammonia-insoluble phases on treatment with two and three 
equivalents of potassium, respectively. 

Trisethylenediamineiridium(III) iodide consumes two 
equivalents of potassium to form [Ir(en-H)(en)z|I. The 
treatment of [Ir(en)s]Is with two equivalents of KNHs gives 
[Ir(en-H)2(en)|I which is identical with the product isolated 
from the potassium reduction, indicating the loss of hydro- 
gen in the potassium reduction product on sampling. 

Potassium hexacyanoiridate is not reduced by potas- 
sium but is a catalyst for the interaction of potassium with 
the solvent. Microfilm $2.00; Xerox $3.80. 67 pages. 


REFRACTOMETRIC OBSERVATIONS OF 
AQUEOUS SOLUTIONS OF METAL COMPLEXES 


(L. C. Card No. Mic 59-5082) 


Arthur Kendall Nelson, Ph.D. 
University of Minnesota, 1959 


The refractometry of aqueous solutions of various 
metal and ligand combinations has been studied. The re- 
fractive index can be used to indicate complex formation 
but is subject to certain limitations. 

With Job’s method of continuous variations only one 
maximum can be obtained in aqueous solutions. The maxi- 
mum will occur at a stoichiometric composition if only 
one stable complex can form between metal and ligand. 
Where two or more complexes are possible the maximum 
may occur at an intermediate value dependent upon initial 
concentrations used and values of successive stability 
constants. The sharpness of the maximum may be taken 
as a measure of complex stability only in systems where 
one complex forms. In other systems the form of the con- 
tinuous variation curve depends on the number of com- 
plexes and their stability constants. The absence of devia- 
tion indicates little or no complex formation. 

The mole-ratio method and a direct titration of metal 
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with ligand solution can show the presence of more than 
one complex in solution. These related procedures show a 
pronounced change of slope at the complex stoichiometry 
when data are suitably plotted provided stability constants 
of successive complexes are favorable, 

Negative results with any of these methods do not nec- 
essarily indicate the complete absence of compiex forma- 
tion. Negative results with all three procedures strongly 
indicate the absence of appreciable complex formation. 
The method of continuous variations can generally be ex- 
pected to show the presence of any appreciable complex 
formation in solution but is unable to pin-point the stoichi- 
ometry of individual complexes. For this purpose, the 
mole-ratio method and the direct titration procedure suf- 


fice, provided the complexes formed are sufficiently stable. 


These generalizations are based on refractometric ob- 
servations of various metal-ligand systems wherein the 
number of complexes formed and their stability constants 
have been previously reported in the literature. In gen- 
eral, refractometric results have been interpreted in 
terms of the known properties of solutions containing: 
cyano- complexes of mercury(II); chloro- complexes of 
zinc, cadmium and mercury(I); oxalato- complexes of 
aluminum; citrato- complexes of aluminum and zinc; tri- 
metaphosphato- and tetrametaphosphato- complexes of 
aluminum, calcium, magnesium, cadmium and zinc, 

In certain of these systems complexes were detected 
which have not been previously reported in the literature. 
These include Zn2(CsHsO7)s_°, ZnP«Oi2°, CdPsOiz *, 
AlP,O,2 and AlP3Qg. 

The apparent molar refractions and apparent molal vol- 
umes of aqueous solutions of the crystalline condensed 
phosphates were determined. Ionic refractions of con- 
densed phosphate anions were estimated and shown to be an 
additive function of the number of end and middle groups of 
phosphate tetrahedra. The ionic refractions of complex 
ions formed by the condensed phosphates have not been de- 
termined but this would be a logical extension of the pres- 
ent work. Changes in specific refraction have been used 
in the past for qualitative recognition of complex formation 
but ionic refractions of complex ions formed have not been 
determined. Microfilm $2.25; Xerox $8.00. 172 pages. 


DETERMINATION OF ENTHALPIES OF 
COMPLEX ION FORMATION BY 
SOLUTION CALORIMETRY. 

I, CUPRIC ION WITH AMMONIA. 

II. IRON (I) WITH FLUORIDE. 


(L. C. Card No. Mic 59-3764) 


Paul Charles Scott, Ph.D. 
University of Minnesota, 1959 


Enthalpies of complex ion formation in aqueous solution 
have been determined for two ystems by calorimetry. 
Heats of reaction were measured in a solution calorimeter 
consisting of a Dewar flask in which was placed a copper 
resistance thermometer, a heater for electrical calibra- 
tion, and a stirrer. The flask was filled with one reactant, 
while the other reactant was contained in a glass ampoule 
which could be broken against the bottom of the flask. 
Electrical calibrations were performed in every calori- 
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metric experiment, In addition, a chemical calibration of 
the apparatus was carried out by measuring the heat of 
neutralization of hydrochloric acid with sodium hydroxide, 

The first study concerned the complexes Cu(NHs) ,** 
formed in a stepwise fashion between cupric ion and am- 
monia. 

In this case the Dewar flask was filled with a solution 
which was of known ammonia concentration and was 2 M 
in ammonium nitrate. A glass ampoule was filled with a 
concentrated solution of cupric nitrate. The heat of reac- 
tion of the two solutions was found for nine experiments. 
Blank reactions, consisting of the cupric nitrate stock so- 
lution in ammonium nitrate, were also carried out. 

The experimental heat Q was assumed to be given by 
the equation 


5 
(1) Q= at GQnfn 
where fy, is the fraction of total cupric species 


present as Cu(NHs)n**, and q,, is the heat of the 
reaction 


(2) Cut+ + nNHs = Cu(NHe),**. 


Values of fn, were calculated from equilibrium constants 
published in the literature. A least squares procedure was 
then used to find the values of q, which best fitted the nine 
experiments. 

The following values were found: 





Gn= -AHn 
n (kcal./mole) AS%, (e. u.) 
1 5.43 + 0.05 1.1 
2 11.04 + 0.10 -1.4 
3 16.52 t 0.08 -6.2 
4 21.92 + 0.07 -14.3 
5 24.62 + 0.90 -25. 


The above values of AS, were found using the relations 


AF® = -RTInK 
AS® = AH°-AF°® 
T 


together with literature values of the equilibrium con- 


stants. 
The stepwise enthalpies, corresponding to the reactions 


Cu(NHs),,., + NHs = Cu(NHs)2* 


are equal for n = 1,2,3,4 while the value for n = 5 is sig- 
nificantly lower than the others. 

These facts are interpreted in terms of the customary 
picture of the cupric ion in solution. 

A second study concerned complexes formed between 
ferric ion and fluoride in aqueous solution, The procedure 
used was to determine the heat evolved upon mixing an 
aqueous solution containing known amounts of hydrofluoric 
acid, perchloric acid, and sodium perchlorate with a sec- 
ond solution containing ferric perchlorate and perchloric 
acid. The data were corrected for (1) a blank reaction 
corresponding to the heat of ferric perchlorate in perchlo- 
ric acid, and (2) side reactions involving the ionization 
and dimerization of hydrofluoric acid and formation and 
dimerization of FeOH** ion. 

The following enthalpies and entropies of reaction were 
found: 
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AH, kcal./mole AS, e. u. 
re‘? +HF = FeF™” + H* -0.58 + 0.07 8.0 
rer’? +HF = FeF2 +H -1.66 + 0.10 -0.9 
FeFi +HF =FeFs +H* -2.03 5 0.22 -6.8 


A recalculation of the enthalpy changes for the reac- 
tions 


Al** + nF” = AIF,” (n = 1,2,3,4,5,6) 


was carried out, based on experimental data taken from the 
literature. The following values were found: 


AHn, kcal./mole 


1,17 
1.97 
2.18 
2.14 
2.27 
-1.24 


A discussion is given of various factors influencing the 
enthalpies and entropies of formation of complex metal 
fluorides. Microfilm $2.00; Xerox $6.00. 121 pages. 
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CHEMISTRY, ORGANIC 
THE SYNTHESIS AND PROPERTIES OF 
DIALKYLAMINOBENZOPYRYLIUM SALTS 
(L. C. Card No. Mic 59-5696) 
William Chalmers Baird, Jr., Ph.D. 
State University of Iowa, 1959 


Chairman: Professor R. L. Shriner 


The syntheses of several 7-dimethylaminoflavylium 
salts (I) have been realized according to the reaction se- 
ries: 4-dimethylaminosalicylaldehyde —~ 2 -hydroxy -4- 


dimethylaminochalcone —-7-dimethylaminoflavylium salt (1). 


— 


7+ 


x =Cl,Br, 
C104, FeCla 





(CHs) aN 


Treatment of m-dimethylaminophenol with phosphorus 
oxychloride and dimethylformamide produced 4-dimethyl- 
aminosalicylaldehyde in 40-50% yield. Subjecting this 
aminoaldehyde to an aldol condensation with acetophenone 
in the presence of ethanolic potassium hydroxide gave 2- 
hydroxy -4-dimethylaminochalcone in 60% yield. Cycliza- 
tion of the chalcone with anhydrous hydrogen chloride 
yielded 7-dimethylaminoflavylium chloride (60-70%), which 
was converted to the perchlorate by treatment with anhy- 
drous perchloric acid and to the ferrichloride by treatment 
with a solution of ferric chloride in concentrated hydro- 





py 








chloric acid. When the chalcone was cyclized with 48% 
hydrobromic acid, an 85% yield of the flavylium bromide 
was isolated. 

The perchlorate and ferrichloride salts were also pre- 
pared by the reaction of m-dimethylaminophenol with 
phenyl ethynyl ketone in the presence of 70% perchloric 
acid or ferric chloride solution. Treatment of the perchlo- 
rate with potassium methoxide in anhydrous methanol con- 
verted the salt to 2-methoxy -2 -phenyl-7-dimethylamino-1, 
2-benzopyran. 

The absorption spectra of 7-dimethylaminoflavylium 
perchlorate and 7-dimethylaminoflavylium chloride showed 
maximum absorption in the visible region at 520 mp. This 
represented a bathochromic shift of 125 my when compared 
to the spectrum of the unsubstituted parent compound. This 
effect has been attributed to the substitution of the strong 
auxochrome, the dimethylamino group, in the 7-position of 
the flavylium nucleus where it may participate in the reso- 
nance stabilization of the carbonium ion and assume the 
quinone -imine structure (II). 


r + 
(CHs)2N SS 
" Ul 


Increasing the pH of solutions of 7-dimethylamino- 
flavylium chloride toward neutrality caused the gradual 
hydrolysis of the salt to the corresponding carbinol. At 
higher pH’s conversion to the sodium salt of 2-hydroxy-4- 
dimethylaminochalcone occurred. 

The infrared spectra of flavylium perchlorate and 7- 
dimethylaminoflavylium perchlorate, chloride, and bromide 
were obtained and compared. - 

A 6-dimethylaminoflavylium salt could not be synthe - 
sized since a satisfactory synthesis of the required inter- 
mediate, 5-dimethylaminosalicylaldehyde, could not be de- 


: 


ClO4 








4 


- veloped. This compound was not formed by the reaction of 


p-dimethylaminophenol with phosphorus oxychloride and 
dimethylformamide or with phosphorus oxychloride and N- 
methylformanilide. The Reimer-Tiemann and Duff reac- 
tions were also unsuccessful. 

The reaction of phenylmagnesium bromide with 6-di- 
methylaminocoumarin gave 8 -phenyl-8-(2 -hydroxy-5 - 
dimethylaminophenyl)-propiophenone, which was cyclode- 
hydrated to 2,4-diphenyl-6-dimethylamino-1,4-benzopyran. 

Microfilm $2.00; Xerox $5.20. 101 pages. 


A STUDY OF RADICALS CONTAINING 
THE ALLYLIC SYSTEM 


(L. C. Card No. Mic 59-6018) 

Ronald Leroy Casebier, Ph.D. 

University of Minnesota, 1959 
Adviser: Dr. C, F. Koelsch 


The purpose of this investigation was to study fac- 
tors which determine radical stability. Preparation’ of 
the highly stable radical, a, y-bisdiphenylene -8-phenyl 
allyl (I), stimulated interest in this field. 
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Several attempts were made to synthesize a, Y-bisdi- 
phenylene -8-substituted allyls and related derivatives. 
The addition of 9-diazofluorene to excess 9-chloro-9-flu- 
orenecarboxylic acid chloride failed to give 9-chloro-9, 
9'-difluorenyl ketone. The reaction of 9-fluorenylsodium 
with 9-fluorenecarboxylic acid chloride did not form the 
desired difluorenyl ketone, Treatment of lithium salts of 1, 
1-(9-fluorenyl -9-fluorenylidene) -ethane or 1,1-(9-fluorenyl- 
9-fluorenylidene) -propane with molecular iodine resulted in 
hydrocarbon starting material. An acid catalyzed conden- 
saticn between 9-fluorenol and 9-benzalfluorene did not 
yield the expected a,¥Y -bisdiphenylene -f -phenylpropene. 

Only starting materials were obtained from the at- 
tempted base catalyzed condensations of phthalic anhydride 
with adipic acid or diphenic anhydride with phenylacetic 
acid, 

Treatment of 1,3-indandione with phenylmagnesium 
bromide followed by acidic dehydration resulted in tars. 

A similar application to 2-ethyl-1,3-indandione gave a 5% 
yield of 2-ethyl-1,3-indandione. 

Numerous methods of free radical formation were at- 
tempted with 1-chloro-1,3-diphenyl-2-methylindene (II). 
Reactions of II with amalgamated zinc, mercury, sodium 
iodide -acetone or chromous chloride were unsuccessful. 
II was treated with phenylmagnesium bromide to give 1,3- 
diphenyl-2-methylindenyl (III). Another product, 1,1,3- 
triphenyl-2-methylindene, was isolated when this reaction 
mixture was allowed to stand one week. 

1,3-Diphenyl-2-methylindenyl (III) was conveniently 
prepared by treatment of II with molecular silver, white 
crystals, m.p. 166-7° sealed tube under carbon dioxide. 
Electron spin resonance measurements indicated solid III 
to be completely dimeric and benzene solutions at room 
temperature approximately 10% dissociated. Although 
crystalline III is stable to atmospheric oxidation, solutions 
readily gave white plates of 1,3-diphenyl-2-methylindenyl 
peroxide (IV), m.p. 138.5-9.5°, 















Action of molecular silver on 1-chloro-1,2,3-triphenyl- 
indene (V) yielded an amorphous, green solid, 1,2,3-tri- 
phenylindenyl (VI), m.p. 124.6° sealed tube under carbon 
dioxide. This solid was found to be completely monomeric 
by electron spin resonance. Atmospheric oxidation of VI 
was nearly complete after one week. 1,2,3-Triphenyl- 
indenyl peroxide (VII), m.p. 139-41°, could be easily ob- 
tained from solutions of VI. 

The peroxides (IV and VII) rearranged to unknown white, 
crystalline compounds by heating in benzene. Chromic 
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acid oxidation of rearranged VII gave 1,2-dibenzoylbenzene 
quantitatively. 

Since resonance contributions of 2-phenyl in VI cannot 
be large, the determining factor for radical stabilization 
appears to be steric requirements. 

Microfilm $2.00; Xerox $3.80. 68 pages, 


1, C, Koelsch, J, Am, Chem, Soc., 79, 4439 (1957). 


THE STEREOCHEMISTRY AND REACTION 
KINETICS OF KETONIZATION OF ENOLS 


(L. C. Card No. Mic 59-4784) 


Wen-Hsuan Chang, Ph.D. 
Northwestern University, 1959 


Adviser: Howard E, Zimmerman 


Part I - Previous research had indicated the ketonization 
of unstable enols proceeds with prototopic attack on the 
enolic double bond from the less hindered approach. How- 
ever, this work had been confined to a study of systems in 
which the enolic double bond is incorporated in a ring 
structure. In such cases the less hindered approach is not 
difficult to decide and thus a test of the stereochemical 
hypothesis is unambiguous. 

It seemed of interest to extend this research to include 
acyclic enols, as III. Due to the large number of conforma- 
tions about the central carbon to carbon single bond it is 
not immediately clear which is the less hindered approach 
to the enolic double bond. This problem was approached 
by consideration of the general tetrahedral-trigonal sys- 
tem IV. 


L (S) 
L Ri Ri 
/ 
/ Re 
= *% eely M s 
Ill IV 


The model chosen for study was taken as having idealized 
groups whose sizes are well defined, perhaps spherical, 
and which interact only by virtue of van der Waals attrac- 
tive and repulsive forces. It was felt that an understand- 
ing of the idealized model would help in rationalizing re- 
sults obtained with real enolic systems. 

By use of analytic geometry it was found that, where 
the small, medium and large groups increase regularly in 
size, one of two conformations (CI or CII) affords a mini- 
mum potential energy; whether the minimum be CI or CII 
depends on the relative size of R, and R2. Where Rz2 is 
much larger than R,, conformation CII represents the 
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minimum, Where R;z is only slightly larger than R,, CI 
predominates. 

In order to test these ideas the stereochemistry of ke- 
tonization of the enol of 2,3-diphenylbutyrophenone was 
investigated and that of 2,3-diphenylvalerophenone, studied 
by Kohler, was reinvestigated. Both diastereomers of 2, 
3-diphenylbutyrophenone were obtained from the conjugate 
addition of methylmagnesium iodide to benzaldesoxybenzoin. 
The configurations of these compounds were established 
by a stereospecific synthesis starting with the diastereo- 
meric 2,3-diphenylbutanoic acids, whose configurations 
were known, 2-Bromo-2,3-diphenylbutyrophenone was 
synthesized by treatment of the enolate, obtained from the 
conjugate Grignard addition, with bromine. 

Equilibration of the diphenylbutyrophenones afforded a 
mixture containing 59.1% of the erythro diastereomer. In 
contrast, irrevisible ketonization of the enol, obtained by 
zinc debromination of 2-bromo-2,3-diphenylbutyrophenone, 
afforded an excess of threo-2,3-diphenylbutyrophenone, 
the precise ratio of diastereomer depending on the nature 
of the proton donor, Maximum stereoselectivity of 79.5% 
and 82.3% threo-product was obtained with collidium ion 
and t-butyloxonium ions, respectively. Minimum selec- 
tivity of 66.2% and 69.9% was obtained with pyridinium ion 
and methyloxonium ion respectively. 

Qualitatively similar results were obtained with the 
enol of 2,3-diphenylvalerophenone. The preferential for- 
mation of the less stable and threo diastereomer was found 
to be in accord with prediction based on the theoretical 
model. Similarly, literature results were in agreement 
with the proposed theory. 





Part II - In this study the kinetics of ketonization of Fuson’s 
stable enol, 1-phenyl-2,2-dimesitylethenol, was investi- 
gated. An aqueous dioxane system containing acetic acid 
and lithium acetate and lithium chloride was employed. 
Four kinetic terms were found to contribute independently 
to the overall reaction rate. The first was first order in 
acetic acid and was salt dependent. The second was first 
order in lithium acetate and was salt independent. The 
third was first order in each of lithium acetate and acetic 
acid and was salt independent. The last term was first 
order in hydroxide ion and was salt dependent. These re- 
sults were interpreted on a mechanistic basis. 

Microfilm $3.95; Xerox $13.20. 305 pages. 





I. AN ATTEMPTED ASYMMETRIC TRANSFER. 
Il. SYNTHESIS OF TRIPTYCENE AND 
SOME OF ITS DERIVATIVES. 


(L. C. Card No. Mic 59-6206) 


Arnold Charles Craig, Ph.D. 
Cornell University, 1959 


I, An Attempted Asymmetric Transfer 


An asymmetric transfer, which involves the conversion 
of carbon atom asymmetry to the dissymmetry of the in- 
tramolecularly overcrowded benzo(c)phenanthrene ring 
system (I), has been attempted. 

The optically active lactone, hyposantonin (I), was 
prepared in low yield from the readily available sesqui - 








terpene, santonin (III). Condensation of II with benzene in 
the presence of aluminum chloride afforded 2-(5,8-di- 
methyl-1-phenyltetralyl) -2-propionic acid (IV), which was 
characterized as the methyl ester. Cyclization of IV to 
8-keto-1,4,7-trimethyl-5,6,6a,7,8,13-hexahydrobenzo(c) - 
phenanthrene (V) was followed by reduction to the corre- 
sponding alcohol (VI). This alcohol was simultaneously 
dehydrated and dehydrogenated to yield a hydrocarbon 
which was not the desired 1,4,7-trimethylbenzo(c)phenan- 
threne (VII). The structure of this hydrocarbon is postu- 
lated as 1,4,7-trimethyl-5 ,6-dihydrobenzo(c)phenanthrene 
(VIII), chiefly on the basis of its ultraviolet absorption 
spectrum and its residual optical activity (a]7? - 20°). 

Ethyl-A*-dehydrodesmotroposantonite (IX) and l-a- 
desmotroposantonin (X), also available from the same 
starting material (III), were used in place of II in the same 
synthetic approach without success. 

Three accessory hydrocarbons were isolated from the 
various Friedel-Crafts reactions of II, IX and X with ben- 
zene. None, however, was identified. 





II, Synthesis of Triptycene and Some of Its Derivatives 


The initial aim of the present research was to prepare 
a series of 6-substituted-1-triptoic acids and then to study 
the interaction of the substituent with the carboxyl function 
by means of acid strengths and saponification rates of the 
corresponding esters. 

The acids, 9-anthroic acid (Ia), 9-methyl-10-anthroic 
acid (Ib) and 9-bromo-10-anthroic acid (Ic) were synthe - 
sized by standard methods. These acids were converted 
to the corresponding esters (Ila, IIb, IIc) with diazomethane. 
It was planned to convert these anthroate esters to the 
triptoate esters by the method of Bartlett and Greene. Ac- 
cordingly, the Diels-Alder adducts (IIa, IIIb, IIIc) of the 
esters (Ila, IIb, IIc) with p-benzoquinone were prepared 
and isomerized in acid media to the hydroquinones, methyl 
2,5-dihydroxy-1-triptoate (IVa), methyl 6-methyl-2,5- 
dihydroxy-1-triptoate (IVb) and methyl 6-bromo-2,5-dihy - 
droxy-1-triptoate (IVc). Although these hydroquinones 
were successfully oxidized to the quinones (Va, Vb, Vc), 
none of the corresponding dioximes (Vla, VIb, VIc) were 
obtained. The synthetic route was abandoned at this point. 

An alternate route to triptycene due to Wittig was at- 
tempted. When the ester (IIa) was reacted with o-fluoro- 
bromobenzene and magnesium, the desired triptoate ester 
(VII) was not isolated. Rather, a compound was isolated 
whose structure is postulated as methyl 9-phenyl-10-an- 
throate (VIII). 

A new route to triptycene (IX) was devised. The adduct 
of anthracene and p-benzoquinone, 2,5-diketo-2,5,15,16- 
tetrahydrotriptycene (X) was prepared by the standard 
method. This diketone (X) was reduced to the correspond- 
ing diol (XI). Dehydration of the diol (XI) in acid media 
gave IX in 15% yield. 

The ultraviolet absorption spectra of the hydroquinones 
(IVa, IVb, IVc) were measured and tabulated. 

Microfilm $2.00; Xerox $5.00. 96 pages. 
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THE REARRANGEMENT OF a-PHENYLALLYL 
ALCOHOL IN AQUEOUS DIOXANE 


(L. C. Card No. Mic 59-5769) 


Richard Evarts Dilgren, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Harlan L. Goering 


Part I. The Acid-Catalyzed Rearrangement and Loss of 
Optical Activity of a-Phenylallyl Alcohol in 


Aqueous Dioxane, 


Oxygen-18 Exchange During the Acid-Catalyzed 
Rearrangement of a-Phenylallyl Alcohol in 
Aqueous Dioxane. 


The mechanism of the acid-catalyzed rearrangement of 
a-phenylallyl alcohol to Y-phenylallyl alcohol in 40% aque- 
ous dioxane has been investigated. The rates of acid- 
catalyzed rearrangement (k,), loss of optical activity 
(kq), and oxygen-18 exchange (kex-) have been determined 
in this solvent at 30°. Both kg and ky were steady over the 
course of the reaction and kg > kr, i.e., kg = 2.65kr, at all 
of the acid concentrations at which they were compared. 
The fact that kq = 2.65k; eliminated the possibilities that 
the rearrangement proceeded by an Sj2' and/or Swi’ 
mechanism both of which require that kg = ky. 

--- Two mechanisms were compatible with the fact that 
Kkq = 2.65k;. They are the carbonium ion mechanism 
(equation 15) and 


R°0H.® —*s [ CgHsCH==CH=—-CH, ]® + H0 “RY 0n® (15) 
k-, 


the displacement mechanism (III) where Kg, 12/Ks ye" =0.82. 


H20 
\ ise 
CH 
\ 
CoH eH CHa 


oor 


Kye ; OH2 


II 


On the basis of information recorded in the literature the 
former (equation 15) seemed the more likely. It was pos- 
sible to distinguish between them, however, by comparing 
the rate of O” exchange (kex<) out of the phenylaiiyl sys- 
tem with those for loss of optical activity (kg) and rear- 
rangement (k,). For the carbonium ion mechanism the 
predicted relative rates were kq (2.65) = kex-(2.65) > 
k,(1) if the water molecule produced in the dissociation 
step became kinetically equivalent with the water in the 
aqueous solvent. The displacement process predicted the 
relative rates ky (2.65) > Kexe (1.82) >ky(1). The result 
of an O” exchange experiment showed that the relative 
rates actually are kg (2.65) > kexe (2.32) > ky(1). This 
was interpreted in terms of the carbonium ion mechanism 
in which the departing water molecule in the dissociation 
step did not become kinetically equivalent with the water 
in the medium --i.e., the recombination step involved ex- 
cess inversion of configuration, 

The fact that the product had a greater O” content than 
the medium after ten half-periods for exchange is compati- 
ble with the carbonium ion mechanism. This was explained 
interms of the water molecule produced in the dissociation 





step having had a greater chance to recombine at the 
Y-position, giving O” labeled product, than the average 
water molecule in the medium. 

The O” exchange experiment enabled the value of 
kq/k, to be calculated for the case in which the departing 
water molecule in the dissociation step became kinetically 
equivalent with the water in the medium. From this cor- 
rected kg/ky ratio, the value of k-,/kz2 was calculated to 
be 1.29. This value indicated the fate of the phenylallyl 
cation intermediate, i.e., that it returned to the thermody - 
namically less stable reactant more rapidly than it was 
converted to product, 

Microfilm $2.00; Xerox $5.00. 99 pages, 


SOME REACTIONS OF DEHYDRONORCAMPHOR 
(L. C. Card No. Mic 59-797) 


Peter Kent Freeman, Ph.D. 
University of Colorado, 1958 


Supervisor: Professor Stanley J. Cristol 


Part I: Reactions of Grignard Reagents and Hydrogen 
Bromide with Dehydronorcamphor 


Possible homoconjugate addition of Grignard reagents, 
hydrogen bromide, and hydrogen chloride to dehydronor - 
camphor was studied. 

Three new methods for the synthesis of dehydronor- 
camphor were developed. Oxidation of dehydronorborneol 
with chromium trioxide in pyridine gave a 54 per cent 
yield of dehydronorcamphor, an Oppenauer oxidation with 
p-benzoquinone and aluminum t-butoxide gave a 76 per cent 
yield, and an oxidation with chromium trioxide and sulfuric 
acid in acetone gave a yield of 10 per cent. An attempted 
synthesis of dehydronorcamphor by hydrolysis of the addi- 
tion product of vinylidene chloride and cyclopentadiene gave 
a 28 per cent yield of 6-chloronortricyclanol. 

The addition of methylmagnesium bromide to dehydro- 
norcamphor did not give homoconjugate addition, but gave, 
instead, exo addition to the carbonyl group giving a 43 per 
cent yield of exo-2-methyl-endo-dehydronorborneol. An 
analogous reaction with ethylmagnesium bromide gave a 
60 per cent yield of exo-2-ethyl-endo-dehydronorborneol. 
The reaction of isopropylmagnesium bromide with dehy- 
dronorcamphor gave 50 per cent endo-dehydronorborneol 
and 19 per cent exo-2-isopropyl-endo-dehydronorborneol. 
The exo addition of Grignard reagents to dehydronorcam- 
phor demonstrates that the exo addition rule may be ex- 
tended from reactions of norcamphor to include reactions 
of dehydronorcamphor. The addition of hydrogen bromide 
to dehydronorcamphor did not proceed in a homoconjugate 
manner, but gave instead a 61 per cent yield of exo-5- 
bromonorcamphor. The structure for this bromoketone 
was proved by its dipole moment and its conversion, with 
sodium amide, to nortricyclanone in a 43 per cent yield. 
Hydrogen chloride did not add to dehydronorcamphor,, under 
the conditions used. 


Part II: Reactions of Dehydronorcamphor with Some Basic 
Reagents 


Reactions of dehydronorcamphor with base were studied 
in order to see if an anionic rearrangement to nortricy- 
clanone or derivatives of nortricyclanone occurred, De- 
hydronorcamphor did not rearrange to nortricyclanone 
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when heated at reflux in an ethanolic sodium ethoxide solu- 
tion. Treatment of dehydronorcamphor with triphenylmeth- 
ylsodium did not give rearrangement to nortricyclanone. 

An attempted alkylation of dehydronorcamphor with sodium 
amide and benzyl chloride gave a 46 per cent yield of N- 
benzyl-A*-cyclopentenylacetamide. This ring opening re- 
action was studied further by allowing dehydronorcamphor 
to react with sodium amide without subsequent addition of 
benzyl chloride. This treatment gave a 33 per cent yield of 
A’-cyclopentenylacetamide. 

The reaction of dehydronorcamphor with potassium t- 
butoxide gave a 31 per cent yield of 3-dehydronorbornyl- 
idenedehydronorcamphor and a 19 per cent yield of A’-cy- 
clopentenylacetic acid. A similar result was obtained with 
sodium hydride which reacted with dehydronorcamphor to 
give 3-dehydronorbornylidenedehydronorcamphor. 

Although dehydronorcamphor did not react with sodium 
ethoxide, a similar ketone, dibenzobicyclo[2.2.2]octadien- 
2-one, was allowed to react with sodium ethoxide and benz - 
aldehyde. This reaction gave an 81 per cent yield of 3- 
benzylidenedibenzobicyclo[2.2.2]octadien-2-one. 
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SYNTHESES AND PROPERTIES OF HIGHLY 
STERICALLY HINDERED ALIPHATIC COMPOUNDS 


(L. C. Card No. Mic 59-5876) 


Tadamichi Fukunaga, Ph.D. 
The Ohio State University, 1959 


Alkylation of dialkylacetonitriles with alkyl halides by 
means of alkali amides occurs on the nitrogen and a-car- 
bon to yield ketenimines and trialkylacetonitriles, respec- 
tively. Diisopropylacetonitrile with isopropyl halide gives 
triisopropylacetonitrile (33-50%) and N-isopropyl diisopro 
pylketenimine (19-26%). Isopropyl-t-butylacetonitrile 
yields only N-isopropyl isopropyl-t-butylketenimine (56%). 
The ketenimines were not isolated but characterized by an 
infrared absorption band (5.0 u) and conversion to amides 
on acidic hydrolysis. 

Substituted acids having a six number of less than 
twelve are prepared from the corresponding nitriles or 
amides by sulfuric-nitrous acid treatment in 63-92% yield, 
but this method fails with more highly hindered compounds. 

Triethylmethyl diisopropylacetate and t-butylacetate 
are alkylated with isopropyl iodide by means of potassium 
amide. Acidic hydrolysis leads to triisopropylacetic (44%) 
and isopropyl-t-butylacetic acids (63%). 

Di-t-butylacetic acid was prepared from di-t-butyl ke- 
tone by a five-step reaction in 30% overall yield. 

The pKa of these acids determined by potentiometric 
titration in 50% methanol-water are as follows: Acetic, 
5.69; t-butylacetic, 6.24; diisopropylacetic, 6.48; ethyl-t- 
butylacetic, 6.50; triethylacetic, 6.65; isopropyl-t-butyl- 
acetic, 6.76; dimethyl-t-butylacetic, 6.95; methyldiiso- 
propylacetic, 6.97; di-t-butylacetic, 7.04; ethyl-diisopro- 
pylacetic, 7.23; methyl-t-butylneopentylacetic, 7.31; 
triisopropylacetic, 7.36. Triisopropylacetic acid is pres- 
ently the weakest known aliphatic carboxylic acid and 47- 
fold weaker than acetic. 

Formation of triisopropylacetic anhydride (61%) from 
the acid with ethoxyacetylene shows that highly hindered 
carbonyl compounds are capable of undergoing reactions 





proceeding through cyclic transition states even though 
their intermolecular carbonyl addition reactions are in- 
hibited. 

When triisopropylacetic acid is treated with trifluoro- 
acetic anhydride carbon monoxide is evolved. 

Triisopropylacetyl chloride reacts instantaneously with 
methanol but very slowly (30 hours) with liquid ammonia to 
give the corresponding ester (90%) and amide (68%). The 
amidation is accelerated by sodium amide. 

Treatment of di-t-butylacetic acid with thionyl chloride 
yields di-t-butylacetyl chloride and a small amount of di- 
t-butylketene. This result suggests a ketene intermediate 
for reactions of acids having an a -hydrogen., 

Reaction of di-t-butylacetyl chloride with sodium tri- 
ethylmethoxide yields triethylmethyl] di-t -butylacetate 
(30%), which could not be alkylated owing to the failure of 
abstraction of the a-hydrogen by potassium amide. 

Treatment of the acid chloride with sodium amide in 
liquid ammonia yields di-t-butylketene (50%) and di-t- 
butylacetamide (29%). These results suggest that a ketene 
intermediate is involved in reactions of acid chlorides 
having an a-hydrogen with bases. 

Di-t-butylketene reacts with sodium amide in liquid 
ammonia and aniline in the presence of sulfuric acid but 
does not react with liquid ammonia or aniline alone. 

Treatment of triisopropylacetonitrile and methy] tri- 
isopropylacetate with lithium aluminum hydride yields the 
corresponding amine (96%) and alcohol (64%). 

Triisopropylacetamide, 2,3,5,6-tetramethylbenzamide 
and benzamide yield the corresponding nitrile when treated 
with insufficient amounts of the hydride, and evolve two 
moles of hydrogen gas when treated with sufficient amounts 
of the hydride. Benzonitrile is reduced instantaneously by 
this hydride. From these results a mechanism involving 
nitrile as an intermediate is proposed for the reduction of 
N-unsubstituted amides. 

The hindered carbonyl compounds show the following 
general properties: (1) Carbonyl addition reactions are 
highly unfavorable. (2) However, these reactions proceed 
if they involve cyclic transition states. (3) Reactions lead- 
ing to species having a smaller coordination number of 
carbonyl carbon are greatly facilitated. 
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THE PREPARATION AND SOME 
PROPERTIES OF ETHYL HYDANTOIN-5- 
CARBOXYLATES AND COROLLARY STUDIES 


(L. C. Card No. Mic 59-4303) 


William Garner, Ph.D. 
University of Buffalo, 1959 


Ethyl ureidomalonate (I) reacted with sodium ethoxide 
to produce the sodium salt of ethyl hydantoin-5 -carboxyl- 
ate (II). When dissolved in water, II saponified to yield 
sodium hydantoin-5-carboxylate (III). When II was neu- 
tralized, it was decarboxylated to hydantoin (IV). Ethyl 
hydantoin-5-carboxylate (V) could be isolated only by neu- 
tralizing II with acid form Dowex - 50. Cold concentrated 
ammonium hydroxide converted II to hydantoin-5-carbox- 
amide (VI). When digested with concentrated hydrochloric 
acid, II, V, and VI each produced IV. During attempts to 
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isolate V from II, small amounts of ethyl 5-hydroxyhydan - 
toin-5-carboxylate and a compound which was partially 
characterized as bis-5-(5-carbethoxyhydantoyl) were ob- 
tained. The reaction of II with dimethyl sulfate produced 

a methoxy derivative. The acidic hydrogen of V was lo- 
cated on the methylene carbon by ultraviolet spectral meas- 
urements. 

The reactions of ethyl N'-phenylureidomalonate, ethyl 
N'-tetracetylglucosylureidomalonate, ethyl N'-phenylthio- 
ureidomalonate, and ethyl N'-tetracetylglucosylthioureido- 
malonate were similar to those of I. 

Reaction mechanisms which are consistent with the ex- 
perimental observations are presented. 

Microfilm $2.00; Xerox $5.20. 105 pages. 


PART I. ALUMINA: ITS INTRINSIC ACIDITY 
AND CATALYTIC ACTIVITY. 
PART II. STEREOSELECTIVE ISOMERIZATION 
OF OLEFINS IN THE PRESENCE OF BASE- 
AND ACID-TYPE CATALYSTS. 


(L. C. Card No. Mic 59-4800) 


Werner Otto Haag, Ph.D. 
Northwestern University, 1959 


PART I 


The catalytic acidity of alumina is the governing factor 
in many catalytic reactions where alumina is used as a 
catalyst or as a support. The term “catalytic acidity” is 
defined as the ability of the catalyst to enhance typically 
acid-catalyzed reactions, especially skeletal rearrange- 
ments of hydrocarbons. This study was undertaken to de- 
velop suitable methods for estimating the acidity of alumi- 
nas and to determine the factors which influence their 
catalytic acidity. 

A series of catalytic tests was developed which can be 
used to determine the relative acid strength of aluminas: 


1. the isomerization of cyclohexene. 
2, the isomerization of 3,3-dimethyl-1-butene. 


3. the dehydration of 1-butanol. 


Assuming a carbonium ion mechanism to be operating, 
the isomerization of cyclohexene to give methylcyclopen- 
tenes should require relatively strong acids, since it in- 
volves an unstable primary carbonium ion intermediate. 
3,3-Dimethyl-1-butene gives 2,3-dimethylbutenes by rear- 
rangement of a secondary to a more stable tertiary car- 
bonium ion, which can be catalyzed by weaker acids. The 
2,3-dimethylbutenes can isomerize further to 2-methyl- 
pentenes via primary carbonium ions. 

The dehydration of 1-butanol requires still weaker acids 
producing 1-butene, which can isomerize to 2-butenes. 
Aluminas from various sources were tested by these 
methods. 

It was found that pure alumina, prepared from aluminum 
isopropoxide or from aluminum nitrate and ammonia, ex- 
hibits strong acidic properties, while catalysts prepared 
from sodium aluminate contain only sites of relatively 
weak acid strength. Impregnation of pure alumina with 





sodium hydroxide and sodium chloride both decrease the 
number of acid sites’ without changing the acid strength. 

Pure aluminas calcined at 700° for four hours show 
maximum catalytic acidity, which might result from an 
optimum water content. Calcination at lower or higher 
temperature, results in decreased acidity, not only per 
unit weight, but also per unit surface area. 

The chemisorption of trimethylamine at 300° was deter - 
mined for a number of aluminas by means of a sensitive 
adsorption balance, and the values were compared with 
their catalytic acidities. It was found that the chemisorp- 
tion of trimethylamine gives a measure of the total number 
of acid sites independent of their acid strength. Conse- 
quently, the acidity as determined by amine chemisorption 
showed no correlation with the catalytic activity for the 
isomerization of cyclohexene, but paralleled the activity 
for butanol dehydration. 

The acid centers present on the surface of alumina can 
be qualitatively detected by suitable indicators which give 
color changes with Lewis acids. 

The X-ray powder diffraction patterns of a variety of 
aluminas were obtained, and the connection of crystal 
structure with catalytic acidity is discussed. 

The general conclusion is that the relative acidities of 
aluminas can be determined by the test reactions proposed 
in a fast, reliable and sensitive way. 


PART II 


The catalytic double bond isomerization of the n-butenes 
was studied over the following catalysts: 


a) Base catalysis: 


sodium - anthracene sodium 
sodium dispersed on various solids 
sodium dispersion 

lithium on alumina 


Acid catalysis: 


alumina 
phosphoric acid 


The isomerization is shown to consist of three pairs of 
competitive reversible reactions. Relative values for the 
six individual rate constants are obtained for the reactions 
catalyzed by sodium on alumina (30°) and by alumina (230°). 
The rate data indicate that kinetic rather than thermody - 
namic control is operating. The observed stereoselectivity 
leads to a refinement of the mechanisms previously pro- 
posed for the base- as well as for the acid- catalyzed iso- 


merization reactions. 
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THE CHEMISTRY OF NEW BORONIC ACIDS 
AND BORONIC ACID DERIVATIVES 


(L. C. Card No. Mic 59-4801) 


Stephen Bancroft Hamilton Jr., Ph.D. 
Northwestern University, 1959 


Supervisor: Professor Robert L, Letsinger 


New reactions of boronic acids and simple organic com - 
pounds such as amines, hydroxy ketones, and aldehydes 
have been discovered. Boronic acids and esters react with 
o-phenylenediamine to form substituted dihydrobenzobora- 
diazole derivatives. These compounds serve as excellent 
derivatives in the characterization of the boronic acids. 


The boradiazoles hydrolyze rapidly in dilute acids solutions. 


In neutral solution, hydrolysis is much slower. Boradiaz- 
ole formation from phenylenediamine and the ethyl tar- 
trate ester of benzeneboronic acid is rapid at room tem- 
perature. 

Benzeneboronic acid reacts with benzoin to form 2,3,4- 
triphenyl-1,3,2-dioxaborole, representative of a new class 
of heterocyclic compounds. This compound is unusually 
stable to hydrolysis in neutral and acidic media. In basic 
solution, the compound hydrolyzes to give benzoin and 
benzeneboronic acid. The compound is oxidized very rap- 
idly under a variety of conditions. 

The reaction of equimolar quantities of benzeneboronic 
acid, benzoin, and aniline yields 2,3,4,5-tetraphenyl-1,3,2- 
oxazaborole. This compound is extremely susceptible to 
oxidation. 

Benzeneboronic acid reacts with chloral hydrate at room 
temperature to form a six-membered heterocyclic com- 
pound, This compound decomposes at temperatures above 
its melting point to give benzeneboronic anhydride and 
chloral. 

Benzeneboronic acid has been found to form stable com- 
plexes with ethyl tartrate, tartaric acid and malic acid in 
aqueous solutions. 

p-Vinylbenzeneboronic acid, bis-p-vinylphenylborinic 
acid, and esters of these compounds have been synthesized. 
A “popcorn” type copolymer was obtained from the ethyl 
tartrate ester of p-vinylbenzeneboronic acid, styrene and 
diallyl malleate. Although highly insoluble, this polymer 
reacted with phenylenediamine, alcohol, and hydrogen per- 
oxide. Highly cross-linked copolymers have been prepared 
from the aminoethyl ester of bis-p-vinylphenylborinic acid 
and styrene. These copolymers are insoluble powdery 
solids from which ethanolamine can be removed by hydroly- 
sis, The resulting polymer readily absorbed amino alco- 
hols from solutions. 
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SOME REACTIONS OF 1,2-DISUBSTITUTED 
BENZOCYCLOBUTENE DERIVATIVES 


(L. C. Card No. Mic 59-5076) 


Melvin Wesley Hanna, Ph.D. 
University of Minnesota, 1959 


Advisev: Stuart W. Fenton 


The reactions of trans-1,2-diiodobenzocyclobutene with 
dimethylamine and sodium thioethoxide have been studied. 
Treatment of this diiodide with dimethylamine resulted in 
the opening of the benzocyclobutene ring to give a,a,a'- 
tris-dimethylamino-o-xylene. Treatment of the diiodide 
with sodium thioethoxide and ethyl mercaptan resulted in 
reduction instead of ring opening or nucleophilic displace - 
ment. The products in this latter reaction depended upon 
the experimental conditions. If the reaction was carried 
out in excess ethyl mercaptan, a mixture of benzocyclobu- 
tene and ethyl disulfide was formed. If absolute alcohol 
was used as the solvent, 1-thioethylbenzocyclobutene was 
the product. Possible mechanisms for these reactions 
have been presented. 

The dibenzoate ester of 1,2-benzocyclobutenediol has 
also been prepared. A preliminary study of its hydrolysis 
indicated that ring opening again took place with the for- 
mation of a compound easily oxidized to phthalide. 

An investigation of the structure of a compound re- 
ported to be 3:4, 7:8-dibenz-tricyclo [4,2,0,0°°] octane was 
undertaken and the proposed structure was shown to be 
correct, 

Several new compounds were prepared as intermediates 
in a synthesis directed toward the preparation of di-4- 
benzcyclobutenylchloromethane. 
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STUDIES IN ACETYLENIC SUGAR 
DERIVATIVES 


(L. C. Card No. Mic 59-4806) 


Herndon Jenkins, Ph.D. 
Northwestern University, 1959 


Supervisor: C, D. Hurd 


D-lyxo-5-Hexynetetrol, an acetylenic carbohydrate de - 
rivative, has been synthesized from triacetyl-D-glucal. 
The synthesis was accomplished by addition of bromine to 
triacetyl-D-glucal giving sirupy triacetyl-D-glucal dibro- 
mide, followed by elimination of the elements of hydrogen 
bromide from triacetyl-D-glucal dibromide to give sirupy 
2-bromo-3,4,6-O-triacetyl-D-glucal. Treatment of the 2- 
bromo-3,4,6-O-triacetyl-D-glucal with excess butyllithium 
then gave D-lyxo-5-hexynetetrol. The crude product was 
acetylated and isolated as tetraacetyl-D-lyxo-5-hexynetet - 
rol, m.p. 64-66° and [a]p = -10.9° (HzO). Deacetylation 
was accomplished by methanolic ammonia giving crystal- 
line D-lyxo-5-hexynetetrol, m.p. 134,5-135.5° and [a], = 
-10.1° 0). D-lyxo-5-Hexynetetrol was acetylated with 


pyridine and acetic anhydride to give tetraacetyl-D-lyxo- 
5-hexynetetrol in 76% yield. 
Ozonolysis of tetraacetyl-D-lyxo-5-hexynetetrol gave 
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39% of the known tetraacetyl-D-arabonic acid, m.p. 132.5- 
133.5° and [@]p = +32.9° (CHCls). Mercuric ion catalyzed 
hydration of tetraacetyl-D-lyxo-5 -hexynetetrol gave 63% of 
the known keto-1-deoxy-D-fructose tetraacetate, m.p. 
80.5-82.5° and [a], = +56.4° (CHCls). 

D-lyxo-5-Hexynetetrol was hydrogenated with platinum 
oxide as catalyst to give the known D-lyxo-1,2,3,4-hexane- 
tetrol, m.p. 121-122.5° and [a]p = +6.8", in 61% yield. 
Acetylation of this product gave tetraacetyl-D-lyxo-1,2,3, 
4-hexanetetrol, [a]p = +38.2°. Tetraacetyl-D-lyxo-1,2,3, 
4-hexanetetrol was shown to be dimorphic with melting 
points at 63-65° and at 75.5-77.5°. The two forms were 
readily interconvertible. Tetraacetyl-D-lyxo-1,2,3,4-hex- 
anetetrol was also prepared in quantitative yield by the 
hydrogenation of tetraacetyl-D-lyxo-5-hexynetetrol with 
palladium catalyst. Ly wy 

Oxidative coupling of the cuprous derivative of D-lyxo- 
5-hexynetetrol did not take place under normal conditions. 
An unsuccessful attempt was made to bring about the 
elimination of acetylide ion from D-lyxo-5-hexynetetrol to 
give D-erythrose. The precedents for a reaction of this 
sort are discussed. 

Several unsuccessful attempts were made to cleave the 
ether linkage in tetraacetyl-8-D-glucosylbenzene by meth- 
ods known to cleave certain benzyl ethers. By hydrogena- 
tion over platinum oxide in acid solution the tetraacetyl-f- 
D-glucosylbenzene was reduced to tetraacetyl-8-D-gluco- 
sylcyclohexane, m.p. 89.5-90.5° and 101-102° (the com- 
pound is dimorphic) and [a], = -19°, but the ether linkage 
was unaffected. 

A product thought to be a mixture of epimers of 2- 
chloro-2-deoxystyracitol triacetate, b.p. 155-165° at 0.05 
mm,, was prepared but the structure was not proven. 3- 
Bromotetrahydropyran was prepared to test a possible al- 
ternative synthesis for acetylenic sugar derivatives. 

Some literature inconsistancies concerning diacetyl-D- 
xylal and D-threose are discussed. 
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KINETICS OF THE ALKYLATION AND 
ACYLATION OF NICKEL DIPIVALOYLMET HIDE 


(L. C. Card No, Mic 59-5055) 


Kenneth Eugene Johnson, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: George S. Hammond 


A study was made of the reactions of nickel dipivaloyl- 
methide with the following reagents: triphenylmethyl 
chloride, benzoyl chloride, p-chloro and p-methyl benzoyl 
chloride. 

Infrared spectra of the easily hydrolyzed product of 
tritylation seem to indicate that the enol ether, the product 
of O-alkylation, is formed. The acyl halides react to give 
the triketones. The latter have been characterized by 
spectra and C, H, analysis. 

The kinetics of all the reactions studied were found to 
settle down to a second order rate law after a fast initial 
reaction, The rate law is illustrated by equation 11: 


(11) rate = ke[Ni(DPM)2] [R-C1] 





The trilylation did not take place at 50° when the reaction 
flask was flushed with nitrogen, 

These reactions are catalyzed by aluminum chloride 
and nickel pivalate. The acylations are catalyzed by an 
impurity in the acyl chloride. When benzoyl chloride with 
different purity were used, the second order rate constant 
for the benzoylation of nickel DPM ranged from 0.02-0.20. 
The rate of p-methoxybenzoylation is the same as that for 
benzoylation, The P-chlorobenzoylations studied were 
about twice as fast. The fast rate of the latter was attribu- 
ted to the presence of a higher percentage of catalyst, 
which is probably the acid, 

The air oxidation of nickel dipivaloymethide was found 
to compete with the acylations under the conditions of 
these studies. An investigation of this phenomenon showed 
that nickel pivalate is the major product. Pivalic acid was 
also detected in the product mixture. This oxidation takes 
place in chlorobenzene and in aromatic hydrocarbons. It 
occurs in cyclohexane when small amounts of benzoyl chlo- 
rides are present. 

These results might be explained by the following se- 
quence of reactions: 


(1) Ni(DPM)2 + 2RCOOH — 2H-DPM + Ni(RCOO)2 


Oo 8) 
(2) Ni(RC-O)2 + RCOC1IS===RCO CINi(RC-O)2 
+ - + - 
(3) RCO CINi(RCOz)2 + Ni(DPM), 8/0, RCO Cl Ni(DPM), 
+ - 
(4) RCO Cl Ni(DPM)2 + RCOC] f48t, products 


Oo 
(5) RC Cl + Ni(DPM)2 5!°%, Roo cl Ni(DPM)2 
(6) RCO Cl Ni(DPM), fast. products 
(7) RCO Cl Ni (RCOO)s 
or 
RCO Cl Ni(DPM). 


Oz 
"+ Oxidation products 
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PREPARATION AND SOLVOLYSIS OF 
EPI-y-CHOLESTEROL 


(L. C. Card No. Mic 59-5192) 


Gerald J. Kent, Ph.D. 
Princeton University, 1959 


Following the work on the ring A i-steroid, Professor 
Everett S. Wallis, in 1949, noticing the general symmetry 
of the three and seven positions in the steroid nucleus 
suggested that it might be possible to transform a A*-78- 
substituted sterol to a 5:7 cyclo-steroid and in a lecture at 
Rutgers University, showed how this could be proved if 
such a rearrangement took place. Before these studies 
were finished, however, an investigation of this possibility 
was undertaken in 1954 by Cremlyn, Rees and Shoppee who 
solvolyzed ¥-cholesterol (A*-cholesten-78-ol) under a 
variety of i-steroid forming conditions and obtained the 
conjugated diene A*, A°-cholestadiene as the major prod- 
uct with no evidence of a ring B i-steroid. 

In order to study this reaction further, an investigation 
of the synthesis and solvolysis of the epimeric compound 
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(epi- ¥-cholesterol) was undertaken, This sterol was pre- 
pared by the acetylation of cholesterol, followed by allylic 
oxidation to form 7-keto-cholesteryl acetate. Three dif- 
ferent oxidizing conditions were used for this transforma- 
tion: chromium trioxide -acetic acid, tertiary butyl chro- 
mate, and sodium chromate-acetic acid. The latter 
conditions because of yield and simplicity was the method 
of choice. Treatment of 7-keto-cholesteryl acetate with 
ethanolic hydrochloric acid gave A* ,A*-cholestadiene -7- 
one which by reduction with sodium in n-propanol was 
transformed to Y-cholesterol. Oxidation of y-cholesterol 
in acetone with standard chromium trioxide-sulfuric acid 
mixture gave the hitherto unknown, §,¥Y -unsaturated ketone, 
A*-cholesten-7-one, whose structure was proven by infra- 
red and ultraviolet spectral evidence and by base catalyzed 
isomerization to the known A°-cholesten-7-one. Reduction 
of A*-cholesten-7-one with either lithium aluminum hy- 
dride or sodium borohydride afforded a mixture of Y- 
cholesterol and epi-W-cholesterol which were easily sepa- 
rated by chromatographic means. The structure of the 
latter was assigned on the basis of infrared and molecular 
rotational data, chromatographic behavior and by oxidation 
to A*-cholesten-7-one. The p-toluenesulfonate ester of 
epi-W-cholesterol prepared after some difficulty was sol- 
volyzed under three different i-steroid forming conditions. 
Acetolysis with acetic and potassium acetate mixture gave 
A*,A°-cholestadiene as the major product; hydrolysis with 
aqueous acetone-potassium acetate gave predominantly the 
same conjugated diene with minor amounts of A*-cholesten- 
68-ol and A®-cholesten-48-ol and finally acetolysis with 
acetic anhydride-potassium acetate afforded A*,A°-choles- 
tadiene. In the three reactions studied no 5:7 cyclo-steroid 
formation was observed. 
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REACTIONS OF KETENES WITH 
ALDEHYDE DERIVATIVES AND WITH 
a,8B-UNSATURATED ETHERS 


(L. C. Card No. Mic 59-4814) 


Raymond DeVan Kimbrough, Jr., Ph.D. 
Northwestern University, 1959 


Supervisor: Professor C, D. Hurd 


1, It has been found that under acidic conditions ketene 
adds to acetal-acylals of the type OR' in a man- 
R-CH-OAc 
ner similar to the way ketene adds to hemiacetal chlo- 
rides and to acetals, 


2. Ketene has been added to several tetrahydropyran-2-yl 
derivatives producing 2-tetrahydropyranacetic acid de- 
rivatives, the melting point of 2-tetrahydropyranacetic 
acid is 55-56°, 


3. Several new derivatives of tetrahydropyran-2,3-diol 
diacetate were prepared: 2-Ethoxytetrahydropyran-3- 
yl acetate, boiling point 115-117° at 22 mm.; 2-Ethoxy- 
tetrahydropyran-3-ol, boiling point 85-87° at 17 mm.; 
and 3-Acetoxytetrahydropyran-2-yl chloride, boiling 
point 51-54° at 0.2 mm. 











4, 


The acid catalyzed addition of ketene to tetrahydropyran- 
2,3-diol diacetate and to 3-acetoxytetrahydropyran-2-yl 
chloride has been obtained. These reactions produce 
2-(3-hydroxytetrahydropyran)acetic Y-lactone, melting 
point 79-80°, which was shown to have cis ring fusion. 


. The synthesis of acetylated glycosyl chlorides from the 


completely acetylated sugars with titanium tetrachloride 
has been studied and specific procedures for this transi- 
tion which yield the products in good yield has been 
worked out for the corresponding derivatives of D-xy- 
lose and L-arabinose, 


The non-addition of ketene under acidic conditions to 
several acetylated glycosyl halides and to several other 
sugar derivatives has been established, a somewhat 
surprising result in view of the ready addition of ketene 
to the simpler, corresponding non-carbohydrate deriva- 
tives studied above. 


. The adduct of diphenylketene and ethyl vinyl ether was 


synthesized, melting point 67-69°, by mixing the two 
substances at room temperature. The structure of this 
adduct was shown to be 2,2-diphenyl-3-ethoxycyclobu- 
tanone, rather than 2,2-diphenyl -4-ethoxycyclobutanone 
as had been given in the literature, by separation and 
identification of the two compounds produced on basic 
hydrolysis of this adduct, 3-ethoxy-4,4-diphenylbutyric 
acid, melting point 150-151°, and 4,4-diphenyl-3-butenoic 
acid, melting point 117-118°. Each of these substances 
was prepared separately by an unambiguous method, 


. The adduct of diphenylketene with dihydropyran, melting 


point 154-155°, and the diadduct with vinyl ether, melt - 
ing point 162-164°, were prepared by mixing the sub- 
stances at room temperature. 


. The adduct of ketene and dihydropyran, boiling point 


50-55° at 0.5 mm., was prepared by heating the two 
substances together in a bomb at 100°. The structure 
was established by conversion of the adduct to 2-(3- 
hydroxytetrahydropyran)acetic y-lactone with alkaline 
hydrogen peroxide, This lactone was synthesized inde- 
pendently as mentioned above. This is the first exam- 
ple of the addition of ketene itself to an a,8-unsaturated 
ether, and only the third example of the 1,2 addition of 
ketene to an olefinic double bond, the other two being 
cyclopentadiene and cyclohexadiene. 

Microfilm $2.00; Xerox $4.40. 82 pages. 
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PART I: MODEL STUDIES FOR THE 
SYNTHESIS OF ALDOSTERONE. 
PART II: A STUDY OF BRIDGED-RING 
KETOL SYSTEMS. 


(L. C. Card No. Mic 59-5790) 
James Joseph Korst, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor William S. Johnson 


Part I 


In studies directed toward the synthesis of aldosterone, 
it was desired to prepare the chloro diketone I (R: = Cl, 
Rz = H, Rs = CHs) or the bromo keto ester I (R; = Br, Re = 
H, Rs = OEt) as a model for the C-D ring system. Favor- 
skii rearrangement of these compounds would be expected 


CO2CHs COR; 


RP R 


I II 


to yield the keto ester II (Rs = CHs) and the diester II (Rs = 
OEt), respectively. Acylation of 9-chloro-1-decalone (E. W. 
Warnhoff, Ph.D. Thesis, Univ. of Wisconsin, 1953) with 
acetic anhydride and boron fluoride afforded not the ex- 
pected chloro diketone I (R: = Cl, Re = H, Rs = CHs), but 
rather its two enol acetates. Preliminary attempts to ef- 
fect cleavage of these acetates under acidic and basic con 
ditions were not successful. It was noted that the angular 
chlorine atom is lost even under fairly mild conditions. 
Bromination of I (Ri = Re = H, Rs = OEt) afforded the 
two crystalline epimeric 2-bromo derivatives I (R; = H, 
Rz = Br, Rs = OEt). Because of the facile rearrangement 
of a-bromo-f-keto esters to the Y-bromo derivatives (cf. 
R. M. Acheson, J. Chem. Soc., 4232 (1956)), the two com- 
pounds I (R,; = H, Rez = Br, Rs = OEt) were treated with hy- 
drogen bromide in the hope of obtaining I (R; = Br, Re = H, 
Rs = OEt). However, dehydrobromination occurred, yield- 
ing two products formulated as 2-carboethoxy-A’-octalone-1 
and either 2-carboethoxy-A’**-hexalol-1 or the A’”® isomer. 


Part IT 


Two epimeric ketols, a and b, (W. S. Johnson, J. Acker- 
man, J. F. Eastham, and H. A. DeWalt, Jr., J. Am. Chem. 
Soc., 78, 6302 (1956)) formed in a Robinson annellation 
reaction, have been shown by NMR spectroscopy and deg- 
radation studies to have structure III, epimeric about C,. 
Dehydration of both ketols yielded the isomeric unsaturated 
ketones IV and V. Osmylation of IV and subsequent cleav- 
age of the glycol afforded the expected B-diketo aldehyde. 





Similar treatment of V gave the diketone. The configura- 
tion of the hydroxyl group in ketol-a was shown to be axial, 
and in ketol-b, equatorial. Reduction of ketol-a III (axial 
OH) gave a 1,3- diaxial-diol (see ref. above) as shown by 
formation of a cyclic sulfite ester. High resolution infra- 
red studies in the O-H region of this diol and its 9-mono- 
acetate showed each of these compounds to be totally intra- 
molecularly hydrogen bonded, The 9-monoacetate exhib- 
ited the Henbest-Kupchan effect of facile methanolysis 
(H. B. Henbest and B. J. Lovell, J. Chem. Soc., 1965 (1957) 
S. M. Kupchan and W. S. Johnson, J. Am, Chem. Soc., 78, 
3864 (1956). Similar infrared and solvolysis results were 
obtained in the corresponding series of compounds with the 
styrene bond reduced. 

Microfilm $2.00; Xerox $5.00. 97 pages, 
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THE REACTIONS OF DIAZOMETHANE WITH 
a,B-UNSATURATED KETONES 


(L. C. Card No. Mic 59-5722) 


Richard John Landborg, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor R. L. Shriner 


The addition reaction of diazomethane to a,8-unsatu- 
rated esters is well known and the structures of the prod- 
ucts have been well characterized. The addition of diazo- 
methane to a,8-unsaturated ketones, however, has been 
studied very little. Only a few papers on this subject have 
been published. Traditionally, this addition reaction was 
thought to proceed in such a manner that the methylene 
moiety of diazomethane becomes attached to the 8-carbon 
atom of the unsaturated ketone. Most recently it was pro- 
posed that the methylene group becomes attached to the a- 
carbon atom. The purpose of this study was to investigate 
the reaction of diazomethane with some a,f-unsaturated 
ketones and to determine proper structures for the prod- 
ucts. 

One new benzalacetophenone (chalcone) was prepared. 
This, together with 29 other a,8-unsaturated ketones was 
treated with diazomethane to obtain their pyrazoline de - 
rivatives. The infrared and ultraviolet spectra which were 
obtained for these pyrazolines were used in assigning 
structures to these compounds. 

The initial product of the addition of diazomethane to 
an a,f-unsaturated ketone was found to be a 3-aroyl (or 
acyl)-4-aryl-A’-pyrazoline. The carbonyl absorption for 
this A’-pyrazoline in the ultraviolet appears at a much 
shorter wavelength than that of the original ketone. Such 
a hypsochromic shift indicates that the carbonyl group is 
no longer conjugated as it was in the unsaturated ketone. 
This A’-pyrazoline with its N=N unsaturation is unstable 
to heat or acid and readily rearranges to the 3-aroyl-4- 
aryl-A*-pyrazoline in which the hydrogen atom at the num- 
ber three carbon atom has undergone a 1,3-shift and the 
carbonyl group becomes conjugated with the C=N unsatura- 
tion of the pyrazoline ring. The resulting bathochromic 
shift in the ultraviolet region for this A*-isomer is such 
that the newly conjugated carbonyl group usually absorbs 
at a longer wavelength than the original a ,6-unsaturated 
ketone. The infrared spectra for these A°-isomers also 
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show a large shift of the carbonyl frequency to longer wave - 
lengths. In addition the presence of a strong N-H stretch- 
ing band can be seen. 

Considered collectively, these data indicate that the 
products of the reaction of diazomethane with a ,B-unsatu - 
rated ketones parallel those of the a,8-unsaturated esters 
and seem to eliminate other possible structures. 

Chalcone itself, 4-phenylchalcone, 4'-phenylchalcone, 
and dibenzoylethylene formed stable A’ -pyrazolines when 
treated with diazomethane. From these the corresponding 
conjugated A*-isomers could readily be obtained by treat - 
ment with acid or prolonged heating. 

Only the more stable A*-pyrazoline was isolated in a 
pure form when the following were treated with diazometh- 
ane: 4'-bromo; 2, 4, and 4'-chloro; 4 and 4'-dimethy!- 
amino; 2, 2', 3, 3' 4, and 4'-hydroxy; 2, 2', 4, and 4'- 
methoxy; 3, 3', 4, and 4'-nitrochalcone; bpnzalpinacolone, 
and benzalacetone. Although the ultravio’ +t spectrum in- 
dicated that a reaction had occurred with anisalacetone, no 
pure product was isolated. The pyrazolines prepared from 
the hydroxychalcones are identical with those prepared 
from the corresponding substituted methoxychalcones. 

Diazomethane failed to react with a-methylchalcone, 
g-methylchalcone, and 2'-nitrochalcone. Also no reaction 
occurred with two other activated olefins: a -cinnamoyl- 
nitrile and B-nitrostyrene. 7 

~ Microfilm $2.00. Xerox $4.80. 91 pages. 


SYNTHESIS AND BASE DEGRADATION OF 
DIMET HYLPSEUDOPE LLETIERINE 


(L. C. Card No. Mic 59-6133) 


Margaret Pei-Chuan Lee, Ph.D. 
Cornell University, 1959 


In connection with the degradative rearrangement of 
pseudopelletierine methiodide (I), a study of the base deg- 
radation of dimethylpseudopelletierine methiodide (II) was 
undertaken, 


® H;C ® CH, 
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Dimethylpseudopelletierine was synthesized via a Man- 
nich condensation of acetonedicarboxylic acid, methyl- 
amine and £,8-dimethylglutaraldehyde. Two methods were 
developed to prepare £,8-dimethylglutaraldehyde. The 
first one involved lithium aluminum hydride reduction of 
N-methyl, N-phenyl-8,8,dimethylglutaramide. The second 
method involved an oxidative cleavage of 4,4-dimethylcy- 
clopentan-1,2-diol, which was prepared by reduction of the 
acyloin derived from diethyl-f,8-dimethylglutarate. 

On base degradation, dimethylpseudopelletierine methi - 
Odide was shown to give rise to 2-acetyl-5,5-dimethyl-1,3- 





cyclohexadiene (III). The structure of the base degrada- 
tion product was proven by its chemical behavior (semi- 
carbazone formation, Diels-Alder addition with two dieno- 
philes, sodium borohydride reduction to an dienic allylic 
alcohol), and by an analysis of its nuclear magnetic res- 
onance spectrum. The formation of III from II supports 
the previously postulated mechanism for the more com- 
plex degradative rearrangement of I. 


— C—CHs 
ti ——> Hs || 
O 
CHs 
In an attempt to learn more about a hydride transfer 
reaction postulated to occur in the degradation of I, a 
search for a base disproportionation of dihydro-3,5-dicar- 
bethoxy -2,6-lutidine (IV) was carried out. This study did 
not afford the expected result. However, the mechanism 
of the acid disproportionation of dihydro-3,5-dicarbethoxy - 
2,6-lutidine was investigated by studying the kinetics of 
this reaction photometrically. 


tEO2C COzEt tEQ:C_ 2 _COEt tE0.C COR 
i : ak L | 
——— 
- H 
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The rate of disproportionation was found to be second or- 
der in the dihydrocompound, The second order rate con- 
stants were found to be proportional to the Hammett acid- 
ity function, Hj. A mechanism in accord with these 
observations is proposed. Finally, the use of dihydro-3, 
5-dicarbethoxy-2,6-lutidine as a selective reducing agent 
was studied. Microfilm $2.00; Xerox $4.80. 92 pages. 


THE PREPARATION AND REACTIONS OF 
CYCLIC SULFITE ESTERS OF 
1,3-PROPANEDIOLS 


(L. C. Card No. Mic 59-5725) 


John Thomas Loft, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor S. Wawzonek 


The pyrolysis of the cyclic sulfite esters of 1,3-pro- 
panediol, trimethylol ethane, 2,3-dimethyl-1,3-propanediol 
and pentaerythritol gave an oxetane only with penta- 
erythrityl disulfite. The structure of this oxetane, 2,4,8- 
trioxa-3-thiaspiro[5,3]nonane-3-oxide (I) was established 
by analysis, and by hydrolysis to 3,3-bis (hydroxymethyl) 
oxetane (II) (b.p. 148-50°/2-3 mm.). 
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Pyrolysis of the other cyclic 1,3-sulfites gave either 
tars or olefins. The oxetane, if it was formed, was ap- 
parently unstable at the decomposition temperature of the 
sulfite. 

The use of sulfite esters of trimethylene glycol, penta- 
erythritol, 3,3-bis(hydroxymethyl)oxetane, and 2,3-di- 
methyl-1,3-propanediol as alkylating agents was studied in 
the preparation of the iodohydrins from sodium iodide. 
The iodohydrins prepared were the following: 3-iodo-1- 
propanol, 2,3-bis(iodomethyl)-1,3-propanediol, 3-hydroxy- 
methyl-3-iodomethyl oxetane, and 2,2-dimethyl-3-iodopro- 
panol. A 1:1 complex of 1,1,1-trimethylol ethane and 2- 
methyl-2 -iodomethyl-1,3-propanediol was obtained in the 
case of trimethylol ethane sulfite. 

The use of these sulfites in the alkylation of alkoxide 
ions was attempted but was not successful. 

The sulfites were prepared by the action of thionyl 
chloride on 1,3-diols. In this manner, 5-methyl-5-hydroxy- 
methyl -1,3,2 -dioxathiane -2 -oxide (b.p. 118°/3 mm., np 
1.4786, di ° 1.498) was prepared for the first time. This 
procedure failed with 2,2,6,6-tetramethylol cyclohexanol, 
and gave 9-hydroxy-1,5-dimethylol-2-oxabicyclo[3,3,1]- 
nonane in a 70 per cent yield. 

Microfilm $2.00; Xerox $3.00. 53 pages. 


THE REACTION OF 0-AMINOBENZENETHIOLS 
WITH KETONES 


(L. C. Card No. Mic 59-3941) 


Ellsworth Charles McClenachan, Ph.D. 
University of Michigan, 1959 


This investigation was undertaken to aid in clarification 
of the confusing aspects of the carbon-carbon bond cleav- 
age that occurs when a ketone is reacted with a negatively 
ortho substituted aniline under mild pyrolytic conditions. 

Very little study had previously been done on the con- 
densation of ketones with o-aminobenzenethiol; therefore, 
this system was chosen for investigation. In addition to 
illustrating another series of a rather unique reaction, the 
intermediate benzothiazolines found were stable enough to 
be characterized for possible future use in therapeutic 
studies, since 2,2-disubstituted benzothiazolines are gen- 
erally unstudied. 

The benzothiazolines were prepared by heating o- 
aminobenzenethiol with excess ketone at reflux for several 
hours. Vacuum distillation of the oil which remained after 
removal of water and excess ketone gave the pure benzo- 
thiazoline. These intermediates were then decomposed, 
with or without a solvent, in a Wood’s metal bath at tem- 
peratures ranging from 195-285°. The hydrocarbon gas 
which evolved was then analyzed using the technique of gas 
chromatography. In all cases except one, there was found 
to be only one hydrocarbon present. The one exception 
was in the decomposition of 2-ethyl-2-n-butylbenzothia - 
zoline which yielded both ethane and n-butane. The benzo- 
thiazole was usually vacuum distilled from the reaction 
mixture and determined as the picrate. 

Using the lowest temperature at which gas evolution 
was evident as a criterion for determining ease of elimi- 
nation of groups, the following order was obtained: t- 
butyl > isopropyl > isobutyl > propyl > ethyl > methyl > 





phenyl. This is in close agreement with the results ob- 
tained in the decomposition of benzimidazolines. 

The reaction was found to be neither free radical cata- 
lyzed nor inhibited, while sodium alkoxide was found to 
reduce the decomposition temperature markedly. Various 
electron donating and withdrawing substituents were then 
placed in the o-aminobenzenethiol system with no effect 
upon the decomposition temperature. No consistent trends 
could be found by placing substituents into the phenyl ring 
of acetophenone. The usual electron effects do not seem 
to be operating either in this system or in the o-phenylene- 
diamine system. 

The absence of free-radical catalysis, coupling or dis- 
proportionation products seems to exclude a homolytic 
fission, although the order of ease of elimination is in ac- 
cord with the usual stability order given to free radicals, 
While the reaction does not follow Hammett’s sigma-rho 
equation, and eliminates the less favorable carbanion, a 
carbanion elimination affords a logical way of explaining 
the reaction. The variation with the usual carbanion type 
of elimination must be then due to the steric factors oper- 
ating within the molecule, forcing the bulkiest carbanion 
to be eliminated in preference to the most stable. 

Microfilm $2.00; Xerox $4.60. 89 pages. 


SYNTHESIS AND REACTIONS OF 
INTERMEDIATES FOR STEROID ELABORATION 


(L. C. Card No. Mic 59-5923) 


Arlen B. Mekler, Ph.D. 
The Ohio State University, 1959 


An improved synthesis of 1,6-dioxo-8a-methyl-1,2,3,4, 
6,7,8,8a-octahydronaphthalene starting from resorcinol 
has been carried out in an overall yield of 41.5%. 

Resorcinol was subjected to hydrogenation, followed by 
treatment with methyl iodide to yield 2-methyl-1,3-cyclo- 
hexanedione. The 1,3-dione was then condensed with 4- 
diethylamino-3-butanone to yield 1,6-dioxo-8a-methyl-1, 
2,3,4,6,7,8,8a-octahydronaphthalene. 

The 1,6-diketone was subsequently cleaved with sodium 
methoxide to produce methyl Y-(6-methyl-3-keto-1-cyclo- 
hexen-1-yl) butyrate (97%). This ester was aromatized 
and the phenol ester was reduced with lithium aluminum 
hydride to yield 3-(4-hydroxybutyl) -4-methylphenol. This 
alcohol was then treated with hydrobromic acid to yield 
3 -(4-bromobutyl) -4-methylphenol. 

The base-induced cyclization of 3-(4-bromobuty]) -4- 


' methylphenol was found to form 7-methyl-1,2,3,4,5-tetr2- 


hydro-1-benzoxepin (81-85%) under all conditions employed. 

The preparation of 2-(4-bromobutyl)-4-methylphenol 
was realized in an overall yield of 41.6% from p-cresol. 

A Friedel-Crafts condensation of succinic anhydride 
with p-cresol afforded 6-(2-hydroxy-5-methylbenzoyl) 
propionic acid, which upon Clemmensen reduction gave 
Y -(2-hydroxy-5-methylphenyl) butyric acid. The butyric 
acid was esterified and the ester treated with lithium alu- 
minim hydride to form 2-(4-hydroxybutyl)-4-methylphenol. 
The alcohol was then treated with hydrobromic acid to 
yield 2-(4-bromobutyl)-4-methylphenol. 

The base-induced cyclization of 2-(4-bromobutyl)-4- 
methylphenol was investigated under various conditions 
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and found to give 4-methyl-5,6,7,8-tetrahydro-1-naphthol 
(82-87%). 

It was also observed that upon treatment with excess 
sodium methoxide in methanol that 1,6-dioxo-8a-methyl-1, 
2,3,4,6,7,8,8a- underwent a novel transacylation reaction 
to yield 1,8-dioxo-4-methyl-1,2,3,5,6,7,8,8a-octahydro- 
naphthalene (92%). The course of this reaction, as well as 
the properties of the 1,8-dione, was investigated. 

Infrared and nuclear magnetic resonance spectra 
showed that the 1,8-dione was completely enolized and in- 
dicated the presence of hydrogen-bonding. 1,8-Dioxo-4- 
methyl-1,2,3,5,6,7,8a-octahydronaphthalene was treated 
with methyl magnesium iodide to give an oil, which upon 
heating with palladium on charcoal yielded 1,4-dimethyl- 
naphthalene. Microfilm $2.00; Xerox $4.40. 81 pages. 


THE EFFECT OF IONIZING RADIATIONS 
ON CERTAIN CARBOHYDRATES AND 
RELATED SUBSTANCES 


(L. C. Card No. Mic 59-5924) 


Andrew Michael Michelakis, Ph.D. 
The Ohio State University, 1959 


The effects of cathode rays on 50% aqueous solutions of 
the disaccharides maltose and cellobiose were studied. An 
investigation of the relative susceptibilities of a-D and B-D 
glycosidic linkages to ionizing radiation was made. 

The effect of cathode rays on 20% aqueous maltose so- 
lutions at different temperatures was investigated and it 
was found that the extent of irradiation damage was greater 
at lower temperatures. Glucose was detected chromato- 
graphically in all the irradiated maltose samples. Isola- 
tive work on irradiation products was carried out and D- 
glucose was identified as its crystalline 8-D-glucopyranose 
pentaacetate, 

Cellobiose exposed to cathode radiation as 20% aqueous 
solutions was hydrolyzed to glucose. The extent of hydrol- 
ysis was studied by copper reduction and was found to in- 
crease linearly with dose. The G values were calculated. 
These results indicated that the B-D glycosidic linkage of 
cellobiose is more resistant to irradiation than is the a- 

D glycosidic linkage of maltose. 

The effect of ionizing radiations on trehalose was stud- 
ied. The amount of reducing products present increased 
with radiation. Irradiated trehalose gave a monosaccharide 
fraction which was chromatographed, acetylated and iden- 
tified as crystalline 8-D-glucopyranose pentaacetate. 

The effects of gamma and cathode radiations on dilute 
raffinose aqueous solutions were studied. Melibiose, su- 
crose, glucose, galactose and fructose were detected 
chromatographically in all the irradiated raffinose sam- 
ples, The extent of hydrolysis was followed by reduction 
methods and was found to increase nonlinearly with in- 
creasing radiation, Gamma rays and cathode rays had 
Similar action in raffinose. 

Inulin was subjected to gamma as well as to cathode 
irradiation. D-Fructose was detected by paper chromatog- 
raphy and ionophoresis in samples irradiated at higher 
doses. The extent of hydrolysis was determined and it was 
found to increase with increasing radiation. Gamma and 
cathode rays caused similar effects on inulin but to a 








somewhat different extent. Column isolative studies were 
made and the monosaccharide fraction obtained was ace- 
tylated and identified as crystalline 8-D-fructopyranose 
pentaacetate, Inulin exposed to higher doses became solu- 
ble in water at room temperature, 

Powdered inulin exposed to high doses of cathode radi- 
ation became soluble in water and was hydrolyzed to fruc- 
tose. 

Aqueous amylose on gamma radiation gave maltose and 
D-glucose. The D-glucose was identified as its crystalline 
B-D-glucopyranose pentaacetate. 

A study of the gases produced by gamma irradiation of 
D-glucosamine hydrochloride, D-glucuronic acid and D- 
galacturonic acid was made. From all these compounds 
the following gases were obtained and measured: carbon 
dioxide, carbon monoxide, hydrogen, methane, ethane and 
an unidentified gas. The transformation of carbohydrates 
to hydrocarbons may partially explain the formation of 
petroleum hydrocarbons in nature. A mechanism of the 
gas formation was postulated. 

Free radical formation was studied by electron-spin 
resonance spectra, in the following carbohydrates: malt- 
ose, cellobiose, trehalose, raffinose, D-glucuronic acid, 
D-galacturonic acid and inulin. The amorphous inulin 
gave no electron-spin resonance spectrum. This study 
indicated the creation of free radicals from the car- 
bohydrates. The free radicals were present in higher 
concentration in D-glucuronic and D-galacturonic acids. 
Electron-spin resonance spectra of mixed irradiated car- 
bohydrates showed the radicals present in cellobiose and 
maitose to be similar. The main stable free radicals in 
irradiated D-glucuronic acid and D-galacturonic acid were 
similar. 

Possible structures for the radicals formed on irradia- 
tion of maltose, cellobiose, trehalose, D-glucuronic and 
D-galacturonic acids have been postulated on the basis of 
the data obtained. An interpretation of paramagnetic res- 
onance spectra, reported in the literature, was made and 
possible structures for the stable free radicals present in 
irradiated a-D-glucosamine hydrochloride,a -D-glycopy- 
ranose monohydrate, a -D-galactopyranose, a -D-rhamnose 
monohydrate and a-D-mannopyranose have been postulated. 

Microfilm $2.40; Xerox $8.40. 182 pages. 


PROXIMITY EFFECTS IN REACTIONS OF 
HYDRAZOIC ACID WITH HINDERED 
CARBOXYLIC ACIDS 


(L. C. Card No. Mic 59-5436) 


Toshio Moritsugu, Ph.D. 
The Ohio State University, 1954 


Little information was available concerning the impor- 
tance of proximity factors in the Schmidt reaction of car- 
boxylic acids until Newman and Gildenhorn’ found that the 
acid-catalyzed reaction of 2,6-dimethylterephthalic acid 
with hydrazoic acid resulted in replacement of the hindered 
carboxyl group instead of the unhindered carboxyl group. 
These investigators concluded that the specificity of the 
Schmidt reaction of 2,6-dimethylterephthalic acid was due 
to steric strain and electrical factors resulting from the 
2;6-dimethyl groups, and a mechanism was proposed which 
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involves formation of an oxocarbonium ion on the hindered 
carboxyl group. Barkemeyer* investigated the reactions of 
hydrazoic acid in sulfuric acid with hindered phthalic acid 
derivatives which contained various electronegative and 
electropositive groups (-NHs, -NOz, -CO2H, -Cl, -F, -CHs, 
-OH, -OCHs) substituted in the 3-position. The only prod- 
uct isolated in each case was that derived by reaction of 
the hindered (internal) carboxyl group, this was the corre- 
sponding 3-substituted anthranilic acid. It was concluded 
from this study that the electronic character of the substit- 
uent was not the major factor which contributed to the pre- 
ferred reactivity of the hindered carboxyl group. 

In order to obtain further information on the importance 
of electrical and steric factors on the Schmidt reaction of 
hindered carboxylic acids, the present investigation was 
concerned with the reactions of hydrazoic acid in sulfuric 
acid with (1) 2,6-dibromo and 2,6-dinitroterephthalic acids, 
(2) terephthalic acids substituted in the 2-position and iso- 
phthalic acids substituted in the 4-position by -OCHs, -CHs, 
-C(CHs)s, -Br, -F, and -NO2 groups, respectively, 

(3) phthalic acids substituted in the 4-position by -OCHg, 
-CHs, -C(CHs)3, -Br, -F, -NOz, and -CO2H groups respec - 
tively, (4) 1,2- and 1,6-naphthalic acids, (5) highly hin- 
dered benzenepolycarboxylic derivatives: tetrachloro- 
phthalic anhydride and benzene-1,2,3,4-tetracarboxylic 
acid, and (6) an hindered aliphatic dicarboxylic acid: phen- 
ylsuccinic acid. The results of these reactions are sum- 
marized in Table I. 


DISCUSSION OF RESULTS 


In general, the experimental conditions of the Schmidt 
reactions for the entire series of polycarboxylic deriva- 
tives were similar: the polycarboxylic derivative was dis- 
solved in stirred sulfuric acid (96 per cent) and heated to 
45°-50°. With polycarboxylic derivatives soluble only with 
difficulty (tetrachlorophthalic anhydride, 2,6-dibromotere- 
phthalic acid, 2,6-dinitroterephthalic acid, and 2-fluoro- 
terephthalic acid) fuming sulfuric acid was employed to ob- 
tain a homogeneous solution. A slight excess of solid 
sodium azide was then added gradually over a half hour 
period. The reaction was allowed to proceed with stirring 
until no further evolution of gas was observed. The result- 
ing amino acid was poured on crushed ice, and the product 
was filtered after the resultant solution had been neutral- 
ized with base and made slightly acidic. 

Reaction of both 2,6-dibromoterephthalic and 2,6 -dini- 
troterephthalic acids occurred selectively at the hindered 
carboxyl position to give 4-amino-3,5-dibromobenzoic 
(90.7 per cent yield) and 4-amino-3,5-dinitrobenzoic (59.2 
per cent yield) acids, respectively. 2,6-Dinitro-p-phenyl- 
enediamine (24.5 per cent yield) was also isolated in the 
reaction of 2,6-dinitroterephthalic acid with hydrazoic 
acid. Structural proofs of 4-amino-3,5-dibromobenzoic 
and 4-amino-3,5-dinitrobenzoic acids were made by diazo- 
tization and subsequent deamination to 3,5-dibromobenzoic 
and 3,5-dinitrobenzoic acids, respectively. 2,6-Dinitro-p- 
phenylenediamine was identified by deamination to 2,6- 
dinitroaniline. There was no evidence for formation of the 
isomeric derivatives resulting from reaction at the hin- 
dered positions. It was also found chat 2,6-dinitrotere- 
phthalic acid (one equivalent) reacts with excess hydrazoic 
acid (two equivalents) at both carboxyl groups, apparently 
through initial formation of 4-amino-3,5-dinitrobenzoic 
acid, to give 2,6-dinitro-p-phenylenediamine in 94.4 per 





TABLE I 


REACTIONS OF HINDERED CARBOXYLIC ACIDS WITH HYDRAZOIC ACID 








acid 


Compound Product Formula* ome M.P., °c 
2,6-Dibromoterephthalic acid | 4-Amino-3,5-dibromobenzoic acid| C;7H;O.NBr2 | 90.7 320-325 
2,6-Dinitroterephthalic acid | 4-Amino-3,5-dinitrobenzoic acid | C7HsOsNs 59.2** | 259-260 

2,6-Dinitro-p-phenylenediamine | CeHeO.N, 24.5°* | 225 
2-Methoxyterephthalic acid 4-Amino-3 -me*‘hoxybenzoic acid C,H,O3N 73.3 186-188 
2-Methylterephthalic acid 4-Amino-3-methylbenzo‘c acid CgH,O2N 88.3 168 -169 
2-t-Butylterephthalic acid 4-Amino-3 -t-butylbenzoic acid C,,H,s02N 72.4 163 .8-165.2 
2-Bromoterephthalic acid 4-Amino-3-bromobenzoic acid C7;H,O2NBr 83.4 211-213 
2-Fluoroterephthalic acid 4-Amino-3 -fluorobenzoic acid C;HsO2NF 77.2 207.5-208 
2-Nitroterephthalic acid 4-Amino-3-nitrobenzoic acid C7HgO4N2 75.9 293'-295 
4-Methoxyisophthalic acid 3-Amino-4-methoxybenzoic acid | CsHgO,;N 70.1 203 -204 
4-Methylisophthalic acid 3-Amino-4-methylbenzoic acid C.aH,O2N 87.1 164.2-165.5 
4-t-Butylisophthalic acid 3-Amino-4-t-butylbenzoic acid C,,H,s0,.N 88.1 156.2-157 
4-Bromoisophthalic acid 3-Amino-4-bromobenzoic acid Cr1HgO.NBr 75.2 226 -227 
4-Fluoroisophthalic acid 3-Amino-4-fluorobenzoic acid C,H,O.NF 86.3 184.6-185.2 
4-Nitroisophthalic acid 3-Amino-4-nitrobenzoic acid CrHeO4N. 83.3 295-298 
4-Methoxyphthalic acid 2-Amino-5-methoxybenzoic acid C.H,O3N 92.0 149-150 
4-Methylphthalic acid 2-Amino-5-methylbenzoic acid C,H,O2N 72.7 
2-Amino-4-methylbenzoic acid C.H,O2N 14.9 140-141 
4-t-Butylphthalic acid 2-Amino-5-t -butylbenzoic acid C.:His02N 63.0 
2-Amino-4-t-butylbenzoic acid = [C,,HisO2N | 15.7 | }44-5-145.8 
4-Bromophthalic acid 2-Amino-5-bromobenzoic acid C,;H.O,.NBr 74.5 
2-Amino-4-bromobenzoic acid | C-HsO.NBr | 12.6 _ | 188-190 
4-Fluorophthalic acid 2-Amino-5-fluorobenzoic acid CrHeO.NF 87.9 179-180 
4-Nitrophthalic acid 2-Amino-4-nitrobenzoic acid C7H.O.Nz 74.6 265 -268 (dec) 
Benzene -1,2,4-tricarboxylic | 2-Aminoterephthalic acid C.H,O,N 91.8 315 (dec) 
1,2-Naphthalic acid 1-Amino-2-naphthoic acid C,,HgO2N 87.0 202 -205 
1,6-Naphthalic acid 5-Amino-2-naphthoic acid C,,HgO2N 88.9 234-235 
Tetrachlorophthalic anhydride| 2-Amino-3,4,5,6-tetrachloro CrH,O.NCL | 87.5? 182 -183 
benzoic acid 
Benzene -1,2,3,4-tetracar- 2-Amino-1,3,4-benzenetricar - CyHgOsNCl 73.3 210-225 (dec) 
boxylic acid boxylic acid hydrochloride 
Phenylsuccinic acid 2-Amino-2-phenylpropionic acid | CyH,,02N 67.6 218-220 

















*All analyses were by Galbraith Laboratories, P. O. Box 32, Knoxville, Tennessee. 


**55.0 Per cent conversion to 4-amino-3,5-dinitrobenzoic acid and 19.8 per cent conversion to 2,6- 
dinitro-p-phenylenediamine, 9.9 per cent recovery of 2,6-dinitroterephthalic acid. 


163.8 Per cent conversion to 2-amino-3,4,5,6-tetrachlorobenzoic acid and 27.0 per cent recovery 
of tetrachlorophthalic anydride. 


cent yield. This is the first example of a successful 
Schmidt reaction of an aromatic amino acid to give a di- 
amine; the reactivity of 4-amino-3,5-dinitrobenzoic acid 
with hydrazoic acid in fuming sulfuric acid is probably re- 
lated to the inability of the highly deactivated amine group 
to accept a proton, even in the very strong acidic medium. 
On the basis of these results it can be concluded that the 
specificity of Schmidt reaction of 2,6-disubstituted tere- 
phthalic acids at the hindered carboxyl group is independ- 
ent of the electronic demands (either electrophilic or nu- 
cleophilic) of the 2,6-substituents, and is controlled 
primarily by the steric and proximity effects of the ortho, 
ortho-prime substituents. 
The results of the Schmidt reaction of 2-substituted 
terephthalic acids (-OCHs, -CHs, -C(CHs)s, -Br, -F, and 
-NOz) at 45-50° show without exception that the carboxyl 
group proximal to the substituent is replaced selectively 
to give the corresponding 4-amino-3-substituted benzoic 
acid. The reaction of hydrazoic and sulfuric acids with 
isophthalic acids substituted in the 4-position (-OCHs, 
-CHs, -C(CHs)s, -Br, -F, and -NO,) also occurred selec- 
tively at the carboxyl group adjacent to the various sub- 
stituents; 3-amino-4-substituted benzoic acids were 
formed in at least 70.1 per cent yields. Structural proofs 
of the 4-amino-3-substituted benzoic and 3-amino-4-sub- 
stituted benzoic acids were made by diazotization and sub- 
sequent deamination to the corresponding meta -substituted 
benzoic and para-svubstituted benzoic acids, respectively. 
The specificity of reaction of the hindered carboxyl 
group in 2-substituted terephthalic and 4-substituted 
isophthalic acids is analogous to that exhibited by 
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2,6-disubstituted terephthalic acids and is believed toarise 
from mechanistic considerations analogous to those which 
have been previously proposed.’ It is believed that the 
product -controlling selectivity of the Schmidt reaction of 
hindered terephthalic and isophthalic acids results from 
steric or proximity influences. It is possible that the steric 
requirements in the “strained” acids are of such signifi- 
cance that the carboxyl group located proximal to the sub- 
stituent does not have complete freedom of rotation. This 
effect would be expected to reduce the normal coplanar 
characteristics of the “hindered” carboxyl group, and re- 
sult in inhibition of the usual resonance stabilization. 
Steric strain and inhibition of resonance may be expected 
to become of greater importance upon formation of the di- 
hydroxycarbonium ion intermediate. Decomposition of the 
dihydroxycarbonium ion into water and the linear oxocar - 
ponium ion allows a path for minimization of strain. Co- 
planar resonance stabilization may now be expected since 
the steric requirements of the oxocarbonium ion will be 
much less than that for its parent hydrate. The reactions 
of 2-fluoroterephthalic and 4-fluoroisophthalic acids are of 
particular interest in the present study. Since the Schmidt 
reaction of these two acids occurs exclusively with the 
vicinal carboxyl groups, the possibility exists that ortho- 
fluorine is exhibiting a real steric or field effect on the 
proximal carboxyl group in these reactions, 
4-Methoxyphthalic and 4-fluorophthalic acids reacted 
selectively at the carboxyl group para to the 4-substituents 
to give exclusively 2-amino-5-methoxybenzoic (92.0 per 
cent yield) and 2-amino-5-fluorobenzoic (87.9 per cent 
yield) acids, respectively. 4-Methylphthalic, 4-t-butyl- 
phthalic, and 4-bromophthalic acids also reacted selectively 
at the carboxyl group para to the 4-substituents to give 
primarily 2-amino-5-methylbenzoic (72.7 per cent yield), 
2-amino-5-t-butylbenzoic (63.0 per cent yield), and 2- 
amino-5-bromobenzoic (74.5 per cent yield) acids, respec- 
tively, with small amounts of the corresponding isomeric 
amino acids, 2-amino-4-methylbenzoic (14.9 per cent 
yield), 2-amino-4-t-butylbenzoic (15.7 per cent yield), and 
2-amino-4-bromobenzoic (12.6 per cent yield) acids, re- 
spectively. The formation of these isomers may be cor- 
related with the dissociation constants of the carboxyl 
groups in these 4-substituted phthalic acids. The dissocia- 
tion constants (in water) of meta and para-toluic acids, of 
meta and para-t-butylbenzoic acids, and of meta and para- 
bromobenzoic acids are comparable in strength; the para- 
substituted benzoic acids in all cases have slightly lower 
dissociation constants than the meta-substituted benzoic 
acids. Extending this correlation to 4-methylphthalic, 4- 
t-butylphthalic, and 4-bromophthalic acids, it can be con- 
cluded that the dissociation constants of the carboxyl 
groups attached to the para positions are slightly less than 
those in the meta position. The lack of any great differ - 
ence in electrical influence at the meta and para positions 
from the substituent may allow an explanation for the for- 
mation of small amounts of the isomers (2-amino-4-meth- 
ylbenzoic acid, 2-amino-4-t-butylbenzoic acid, and 2- 
amino-4-bromobenzoic acid) in the Schmidt reaction of 4- 
methylphthalic, 4-t-butylphthalic, and 4-bromophthalic 
acids, respectively. 4-Nitrophthalic and benzene-1,2,4- 
tricarboxylic acids reacted selectively at the carboxyl 
group meta to the 4-substituents to give 2-amino-4-nitro- 
benzoic (74.6 per cent yield) and 2-aminoterephthalic 
(91.8 per cent yield) acids, respectively. On the basis of 
these results, it can be concluded that the reactions of 4- 








substituted phthalic acids, in contrast to those of 3-substi- 
tuted phthalic acids,” are governed by the electronic effects 
of the 4-substituent. 

In general, methoxyl, methyl, and t-butyl substituents 
are electron-releasing groups (with respect to hydrogen), 
and these substituents enhance electron densities in the 
para position of a benzene nucleus and in a carboxyl group 
attached to the para position, On the bases that (1) phthalic 
acids are not affected by steric influences in the 4-position 
and (2) formation of the conjugate acid of a carboxyl group 
and (or) rearrangement of the substituted phenyl group 
with its pair of electrons to the positive nitrogen atom of 
the reaction intermediate will be favored by electron do- 
nating substituents, the products to be expected from the 
Schmidt reaction of 4-methoxyphthalic, 4-methylphthalic, 
and 4-t-butylphthalic acids are 2-amino-5-methoxybenzoic, 
2-amino-5-methylbenzoic, and 2-amino-5-t-butylbenzoic 
acids, respectively. Bromine and fluorine are deactivating 
groups (with respect to hydrogen) by inductive action; how- 
ever, by resonance interaction in the activated state, these 
halogens may also enhance the negative character of the 
para position of an aromatic nucleus and its para-carboxyl 
substituent, The selective reactivity with hydrazoic acid 
of the para carboxyl groups of 4-bromophthalic and 4- 
fluorophthalic acids may thus be correlated with the elec- 
tron donating properties of para-bromo and para-fluoro 
groups resulting primarily from resonance contributions. 

Nitro and carboxyl groups function as powerful electron 
attracting substituents both by inductive and resonance ef- 
fects; in general, these groups diminish electron densities 
in para positions to a greater extent than in meta positions 
and thus favor meta-substitution in aromatic nuclei by 
electrophilic processes, The reaction of hydrazoic acid 
with 4-nitrophthalic acid at the meta-carboxyl group rather 
than at the para-position is in keeping with the generaliza- 
tion that in the absence of steric considerations the Schmidt 
reaction occurs more rapidly at centers of high electron 
density. The Schmidt reaction of benzene-1,2,4-tricar- 
boxylic acid to yield 2-aminoterephthalic acid indicates 
that (1) the carboxyl group that is replaced by the amino 
group is one of the two hindered carboxyl groups (possible 
steric assistance) and (2) the electron density of the 2- 
carboxyl group (converted to the amino group) is dimin- 
ished to a lesser extent than in the 1-carboxyl group by the 
strong electron-attracting 4-carboxyl group. 

With both 1,2-naphthalic and 1,6-naphthalic acids, the 
carboxyl group located in position 1 is selectively replaced 
to give 1-amino-2-naphthoic (87.0 per cent yield) and 5- 
amino-2-naphthoic (88.9 per cent yield) acids, respectively. 
Structural proofs of 1-amino-2-naphthoic and 5-amino-2- 
naphthoic acids were made by diazotization and subsequent 
deamination to 2-naphthoic acid. The isomeric amino- 
naphthoic acids were not found in the reaction products. 
With both naphthalic acids, the relatively hindered carboxyl 
groups undergo preferential reaction. In 1,2-naphthalic 
acid, the carboxyl group in position 1 is under greater 
steric influence than the external carboxyl group. The 
steric compression arises from the fact that the carboxyl 
group in position 1 is blocked by the fused “ortho” benzene 
ring. The internal carboxyl group of 1,2-naphthalic acid 
is thus analogous to the internal carboxyl group of 3-meth- 
ylphthalic acid,” the internal carboxyl group of 3-methyl- 
phthalic acid is probably under a much greater steric 
strain, however, than the corresponding carboxyl group of 
1,2-naphthalic acid. In 1,6-naphthalic acid the carboxyl 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2024 


CHEMISTRY 





group in position 1 is under a greater steric influence than 
the carboxyl group in position 6. The difference in strain 
of these two carboxyl groups is probably less, however, 
than that of those in either 1,2-naphthalic acid or 3-meth- 
ylphthalic acid. 

The hindered aromatic dibasic acids, tetrachlorophthalic 
acid, 1,2-naphthalic acid and their anhydrides have been 
previously reported® to be unreactive to hydrazoic acid in 
concentrated sulfuric acid. The present investigation 
shows that 1,2-naphthalic acid does undergo the Schmidt 
reaction to give 1-amino-2-naphthoic acid. Tetrachloro- 
phthalic anhydride also reacts with hydrazoic acid in fum- 
ing sulfuric acid to give 2-amino-3,4,5,6-tetrachloroben- 
zoic acid (87.5 per cent yield). 2-Amino-3,4,5,6-tetra- 
chlorobenzoic acid was identified upon diazotization and 
subsequent deamination to 2,3,4,5-tetrachlorobenzoic acid. 
Benzene -1,2,3,4-tetracarboxylic acid reacted to give se- 
lective replacement of one of the hindered carboxylic 
groups, 2-amino-benzene-1,3,4-tricarboxylic acid. 2- 
Amino-benzene-1,3,4-tricarboxylic acid was identified 
upon diazotization and subsequent deamination to benzene- 
1,3,4-tricarboxylic acid. 

Initial studies have been made in the present investiga- 
tion to determine whether selectivity of reaction and possi- 
ble steric acceleration are manifested in Schmidt reaction 
of aliphatic polycarboxylic acids. It will be of considerable 
practical and theoretical interest if the selectivity of reac- 
tion of hindered carboxyl groups in aliphatic system paral- 
lels that observed with aromatic acids containing proximal 
substituents. The acid studied to determine these possible 
aspects was phenylsuccinic acid. Phenylsuccinic acid re- 
acts with hydrazoic acid in 95.5 per cent sulfuric acid to 
give 2-amino-2-phenylpropionic acid (67.6 per cent yield). 
From the result obtained with this initial compound, it ap- 
pears that selectivity of reaction and acceleration derived 
from proximity factors may be of real importance in 
Schmidt reactions of aliphatic carboxylic acids; it remains 
yet to be learned, however, whether or not the selectivity 
of reaction of phenylsuccinic acid is the resultant of the 
ease of migration of the substituted benzyl grouping 
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THE REACTION OF VINYL SULFIDES AND 
ALKYL SULFIDES WITH BUTYLLITHIUM 


(L. C. Card No. Mic 59-6061) 
Robert Franklin Motter, Ph.D. 
University of Minnesota, 1958 


Adviser: William E, Parham 


Parham and Stright* have recently reported the synthe- 
sis of phenylmercaptoacetylene (II) by the reaction of cis- 
1,2-bis-(phenylmercapto) -ethylene (I) with butyllithium. A 
study of the scope of this 


H H 


\ 


C=C + BuLi———» PhSC==CH + PhS 


Ph 
I II 


PhS 


reaction has been undertaken, 
A series of symmetrical and unsymmetrical mercapto- 
ethylenes have been prepared and their reactions with bu- 


tyllithium studied. 


is-1,2-bis-(phenylmercapto)-ethylene (I) 
cis-1,2-bis-(n-butylmercapto)-ethylene (III) 
cis-1,2-bis-(t-butylmercapto)-ethylene (IV) 
cis-1,2-bis-(methylmercapto)-ethylene (V) 
1-phenylmercapto -2 -n-butylmercaptoethylene 
1-phenylmercapto -2 -t -butylmercaptoethylene 
1-n-butylmercapto -2 -t -butylmercaptoethylene 
1-n-butylmercapto -2 -methylmercaptoethylene 
1-phenylmercapto-2-ethoxyethylene (X) 
1-n-butylmercapto-2-ethoxyethylene (XI) 
1-t-butylmercapto-2-ethoxyethylene (XII) 
1,2-diethoxyethylene (XIII) 


The scope of the elimination reaction has been found to 
be quite general, there being little difference in reactivity 
between aliphatic and aromatic mercapto groups. The re- 
action is subject to steric hindrance as was shown by the 
preferential elimination of t-butyl mercaptan from the un- 
symmetrical bis-(mercapto) -ethylenes VII and VIII. The 
reaction is also subject to electronic effects since 1,2- 
diethoxyethylene (XIII) fails to react with butyllithium and 
the 1-mercapto-2-ethoxyethylenes X, XI and XII react with 
exclusive elimination of ethanol. 

A B-elimination mechanism is proposed which is con- 
sistent with the data presented. The reaction involves the 
removal of a proton by 


H H 
/ 


H 
‘ = + BuLi- Ve 
| 9 aS 
RS R RS SR 


(V1) 

(VII) 
(VII) 
(IX) 


—» RSC=#CH + RS” 


XIV 


the attacking butyl anion to give the intermediate carbanion 
XIV, followed by a B-elimination of the mercaptide to yield 


the product, 
The elimination reaction has been extended to the reac- 


tion of 1,2-bis -(phenylmercapto)-ethane (XV) with butyl - 
lithium. The n-hexyl 
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PhSCH2CH2SPh + BuLi ————»PhSC,His + PhS” 
XV XVI 


phenyl sulfide (XVI) was shown to be formed according to 
the following mechanism by the isolation of the intermedi- 
ate phenyl vinyl sulfide 


XV + BuLi—+PnscHCH,$ph —»Phsc = CHz2 


Ld XVII 
XVI + BuLi——» PhSCHC;H), 120 , phsc.His 
Li 
XVII XVI 


(XVII) in 44.3% yield when XV was reacted with phenyl- 
lithium. 

Thus, the elimination reaction has been extended to the 
reaction of bis -(mercapto)-ethanes with organolithiums, 
and a new synthesis of vinyl sulfides has been achieved. 
With the more nucleophilic alkyllithiums, however, the 
vinyl sulfide formed reacts immediately with the alkyllith- 
ium to give the addition product, which is a new synthesis 
of alkyl sulfides. 

A study was made of the reaction of vinyl sulfides with 
organometalics. n-Butyllithium and ethyllithium have been 
found to react to give the corresponding addition products 
n-hexyl phenyl sulfide (XVI) and n-butyl phenyl sulfide and 
the following mechanism has been postulated. The lithium 


PhSCH=CH2 + BuLi ——>PhSCHCsHi, —2°> PhSCeHis 
XVII aA 
XVIII XVI 
| COz2 PhSCHC:Hi, 
boou 
XIX 


atom on the intermediate XVIII was shown to be on the car- 
bon atom alpha to the mercapto group. This was estab- 
lished by the isolation and identification of a-phenylmer- 
captoheptanoic acid (XIX) which results from the reaction 
of XVII with butyllithium followed by carbonation. 

Little or no reaction occurs when the organometalic 
reagent used is phenyllithium, n-butylmagnesium bromide, 
t-butylmagnesium chloride or benzylmagnesium chloride. 

Phenyl vinyl ether (XX) fails to react with butyllithium 
or phenylmagnesium bromide under the same conditions. 
However, in refluxing ether cleavage of the vinyl ether re- 
sults 


PhOCcH=CH2 + BuLi ——+PhOLi + XX 
XX 50.7% 6.6% 


This facile addition of alkyllithiums to vinyl sulfides 
has been attributed to the added stability of the resulting 
carbanion XVIII by d-orbital interaction with the adjacent 
sulfur, 


+44] 


—o fren}: 
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SYNTHESIS AND LACTONIZATION OF 
DIPHENYLACET YLENE -2,2'-DICARBOXYLIC 
ACID AND DIPHENYLACETYLENE-2,2'- 
DIBORONIC ACID 


(L. C. Card No. Mic 59-4824) 


John Robert Nazy, Ph.D. 
Northwestern University, 1959 


An investigation of diphenylacetylene -2 ,2'-dicarboxylic 
acid and diphenylacetylene-2,2'-diboronic acid was initiated 
in order to study the reactivity of the acetylenic triple bond 
with neighboring groups. 

The preparation of diphenylacetylene -2 ,2'-dicarboxylic 
acid and diphenylacetylene -2,2'-diboronic acid was ac- 
complished by treating 2,2'-dilithiodiphenylacetylene with 
carbon dioxide and tri-n-butyl borate, respectively. The 
synthesis of bis-(2-bromophenyl)-acetylene, which was 
necessary for the preparation of the dilithium compound, 
was effected as follows. 2,2'-Dibromobibenzyl was bro- 
minated with N-bromosuccinimide to form 2,2'-dibromo- 
stilbene dibromide. This compound was treated with po- 
tassium hydroxide in triethylene glycol at 165° to give 
bis -(2-bromopheny]l) -acetylene contaminated with 2,2'- 
dibromostilbene. This mixture was treated successively 
with bromine and with potassium hydroxide in a triethylene 
glycol solution. Pure a,a@',2,2'-tetrabromostilbene was 
isolated by fractional crystallization from chloroform. 
Debromination of the tetrabromo compound with zinc dust 
gave pure bis-(2-bromophenyl) -acetylene, from which the 
corresponding dilithium compound was prepared by metal- 
halogen interchange reaction with butyllithium. 

Diphenylacetylene-2,2'-dicarboxylic acid lactonized on 
heating in methanol to form 3-(2-carboxybenzylidene) - 
phthalide. The lactonization probably proceeded via the 
carboxylate form as shown by the fact that it occurred 
rapidly in acetic acid containing sodium acetate, but only 
slowly in acetic acid alone. The lactone-acid formed two 
isomeric monomethyl esters; one (m. p. 161°), by the ad- 
dition of diazomethane; the second (m. p. 125°), by reaction 
with acidic methanol. The higher melting ester rearranged 
to the lower melting isomer in the presence of mineral 
acid. Hydrogenation of the 161° ester gave 3-(2-carbo- 
methoxybenzyl) -phthalide, a known compound. This prod- 
uct was also formed by successive hydrogenation and 
Fischer esterification of the lactone-acid. These hydro- 
genation data showed that the lactone-acid and the 161° 
ester both have a five membered ring (phthalide) structure. 
Infrared spectral data confirmed this structural assign- 
ment, 

The hydrogenation of the 125° ester gave a mixture of 
products, from which were identified the monomethyl ester 
of bibenzyl-2,2'-dicarboxylic acid, 3-(2-carbomethoxy - 
benzyl) -phthalide, and unchanged 125° ester. The pres- 
ence of the phthalide derivative seemed to point to a five 
membered ring structure for the 125° ester; however, its 
infrared spectrum suggested a six membered lactone 
structure. The question of the size of the lactone ring in 
the 125° ester remains unresolved. 

Diphenylacetylene-2,2'-diboronic acid reacted with 
monosodium tartrate, disodium tartrate, or dilute sodium 
hydroxide in 50% ethanol to form a monolactone. It is un- 
known whether the lactone has a five or a six membered 
ring. The lactonized boronic acid group is interesting in 
that it is stable to hydrolysis and cannot be titrated with 
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alkali under the usual conditions. Diphenylacetylene-2,2'- 
diboronic acid and the lactonized boronic acid reacted with 
o-phenylenediamine to form isomeric derivatives, each of 
which was formed by condensation with two o-phenylenedi- 
amine molecules. The infrared spectra of both the lac- 
tonized boronic acid and its o-phenylenediamine derivative 
showed a strong band at 6.1 microns (double bond). Acidic 
hydrogen peroxide cleaved the boronic acid groups from 
the diboronic acid and the cyclic boronic acid to give bis- 
(2-hydroxyphenyl)-acetylene and 2-(2-benzofuryl)-phenol, 
respectively. Both diphenylacetylene-2,2'-diboronic acid 
and the cyclic boronic acid formed desoxybenzoin on reac- 
tion with water at 200°. 

2,2'-Dilithiostilbene reacted with carbon dioxide and 
with tri-n-butyl borate to form 2,2'-stilbenedicarboxylic 
acid and 2,2'-stilbenediboronic acid respectively. The di- 
carboxylic acid has been previously reported. 

Cis -2,2'-dibromostilbene -a -carboxylic acid, prepared 
by the Perkin condensation of o-bromobenzaldehyde and o- 
bromophenylacetic acid, was found to resist decarboxyla- 
tion when heated in the presence of copper catalysts. Most 
of the acid was recovered unchanged; however, a mono- 
bromolactone was also obtained from the reactions. Infra- 
red spectral data, elemental analysis, and other evidence 
indicate that the lactone is probably 3-(2-bromobenzyli- 
dene) -2(3H)-benzofuranone. 
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THE COOL FLAME COMBUSTION 
OF THE ISOMERIC HEXANES 


(L. C. Card No. Mic 59-5440) 


Paul Ellsworth Oberdorfer, Jr., Ph.D. 
The Ohio State University, 1954 


Cool flames and luminescence phenomena are interest- 
ing because their occurrence is associated with the early 
stages of reaction of the combustion of fuels. A cool flame 
differs from a normal or hot flame in that the cool flame 
involves partial combustion with a relatively low flame 
temperature of the order of a hundred degrees centigrade 
above the ambient temperature while a hot flame usually 
involves nearly complete combustion and a flame tempera- 
ture of the order of thousands of degrees above the ambient 
temperature. The cool flame phenomenon appears when 
certain gaseous fuel-air mixtures are heated for a period 
of time at temperatures which range, according to condi- 
tions, from 200° to 500°C. 

The cool flame serves as a boundary marking the early 
stages of the combustion process from the later and more 
advanced stages. Recently Barusch and Payne’ demon- 
strated that by passing a fuel-air mixture through a 
straight, heated glass tube under carefully controlled con- 
ditions, it was possible to obtain stationary, stable cool 
flames. The induction period of cool flame formation was 
shown to correlate with octane number. 

Although in the investigation previously mentioned no 
study of the nature of the chemical products produced at 
the various stages was made, the utility of such a reaction 
system for this purpose is apparent. Much of the difficulty 
in past investigation resulted from the instability of the 
flame once it was produced. This elusiveness in turn left 





much uncertainty as to where in the time location of the 
combustion process a withdrawn sample for analysis really 
belonged. It also left doubt as to whether a sample was 
authentic or actually a mixture from several stages. 


Experimental Procedure 


In the present investigation the amount and nature of the 
chemical products produced at various time intervals from 
the point of no reaction through and beyond the cool flame 
stage were determined. This was accomplished by stabili- 
zation of a cool flame in a straight heated pyrex flow tube 
under conditions which give reproducible and comparable 
results and by withdrawal of samples from various points 
in the tube both before and after the cool flame. Figure 1 
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Figure 1, Cool flame reaction tube. 


COOL FLAME 


illustrates schematically the stabilized cool flame as pro- 
duced in the pyrex reaction tube, As a representative se- 
ries of fuels to be studied, the isomeric hexanes were se- 
lected. In addition to the chemical studies a number of 
physical characteristics of the cool flame phenomenon were 
investigated. 

In all of the experimental work described herein the 
tube diameter was 2.15 cm. and a constant flow rate of 10 
cm, per second was maintained, Stoichiometric amounts 
of air and fuel for complete conversion to carbon dioxide 
and water were also used in all of the experiments. Tem- 
perature was varied as necessary to stabilize the cool 
flame of the various fuels at the same approximate position 
in the tube. A sensitive thermocouple control system 
maintained a constant furnace and tube temperature 
throughout any given experiment. Fuel was fed from a 
motored syringe unit, The air was metered through flow 
meters to an aspirator where fuel and air were mixed and 
introduced to the reaction tube. 

Upon stabilization of a cool flame within the tube, a 
fine-wire thermocouple probe could be inserted into the 
region of the flame and the flame temperature determined. 
For sampling, a capillary was inserted to the distance de- 
sired and a sample withdrawn at a very rapid rate. 


Analytical Procedure 


Analysis for hydrogen peroxide and alkyl hydroperox- 
ides was made polarographically by the procedure of Urone 
and MacNevin.” In addition to peroxides, formaldehyde, a 
unsaturated aldehydes, and higher aldehydes were deter - 
mined polarographically. Individual aldehydes and ketones 
were determined by the chromatographic procedure as de- 
scribed by Malmberg.* The gaseous components were de- 
termined by volumetric gas analysis, and identification of 
specific olefins and residual paraffin was made by infra 
red spectroscopy. Many other procedures were used as 
needed, procedures such as low temperature fractionation, 
ozonolysis, iodometry, olefin addition reactions, and selec- 
tive absorption in solutions of reagents. 
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Experimental Results 


Four of the five isomeric hexanes were found to undergo 
the cool flame reaction. Stable cool flames were produced 
in each case, 2,3-dimethylbutane would not react under the 
temperature limits of the apparatus used in this investiga- 
tion. The order of temperatures required to produce the 
cool flames of the various fuels in the same period of time 
was found to be n-hexane < 2-methylpentane < 3-methyl- 
pentane < 2,2-dimethylbutane. 
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Figure 2, Cool flame temperature profiles. 


Figure 2 shows the temperature profiles of the individ- 
ual cool flames of the various fuels as measured with the 
thermocouple probe, 

The pattern of chemical reaction products at the vari- 
ous stages of the combustion process for each of the vari- 
ous hexanes burned is shown in Figures 3 and 4, Formal- 
dehyde, higher aldehydes, ketones, carbon monoxide, 
olefins, hydrogen peroxide, and alkyl hydroperoxides were 
found to be consistent products of cool flame combustion. 
Major differences in the olefin products are summarized 
in Table I, 

Chromatographic analysis for individual aldehydes and 
ketones indicated that, in comparing n-hexane with the 
methylpentanes and in turn with 2,2-dimethylbutane, there 
was an increase in the relative amounts of ketones and 
branched-chain aldehydes. As the carbon chain of the par - 
ent hexane became more branched many of these com - 
pounds could be identified with the structure of the parent 
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Figure 3. Aldehyde production patterns. 
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Figure 4, Alkyl and hydrogen peroxide production 
patterns. 


Table I 
Major Olefins in the Post Cool Flame Region 








Moles/Mole Original Fuel 
CHs 
Fuel CH2=CH2 | CH2=CH-CHs | CH3-C=CHs 
n-hexane .26 .03 -- 
2-methylpentane 12 .04 .03* 
3-methylpentane 11 .02 --* 
2,2-dimethylbutane .03 07 .06* 














*Plus some undetermined olefins 


fuel. For example there was found pivalic aldehyde and 
acetone from 2,2-dimethylbutane, 2-methylbutyraldehyde, 
methyl ethyl ketone, diethyl ketone, and acetone from 3- 
methylpentane, while acetone and possibly isovaleralde - 
hyde and methyl n-propyl ketone were indicated as products 
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of 2-methylpentane. Straight chain carbonyl compounds 
such as propionaldehyde and butyraldehyde were found to 
be products from the cool flame combustion of n-hexane, 


Discussion 


In considering the effect of the structure of a fuel upon 
the characteristics of cool flame combustion it has been 
shown that for the isomeric hexane series: 


1. The amounts of the various chemical products as 
well as the structure of individual compounds were 
found to vary with the structure of the fuel which 
was burned, 


. As the number of methylene groups of an individual 
hexane increases, the amount of cool flame reaction 
as measured by oxygen consumption and moles of 
products formed increases. 


. As the number of methylene groups of an individual 
hexane increases, the temperature required to in- 
itiate a cool flame reaction in the same period of 
time decreases. 


. As the number of methylene groups of an individual 
hexane increases the maximum flame temperature 
rise increases, 


Similarly it has been shown that the cool flame combustion 
characteristics of the isomeric hexanes are related to their 
engine performance’ as follows: 


1. As the engine performance of an individual hexane 
increases the amount of cool flame reaction de- 
creases. 


. As the engine performance of an individual hexane 
increases the temperature required to initiate a 
cool flame reaction in the same period of time in- 
creases, 


. As the engine performance of an individual hexane 
increases, the maximum flame temperature rise 
decreases, 


. As the number of methylene groups decreases or 
the engine performance of an individual hexane in- 
creases the relative amount of olefin and carbonyl 
products having a greater number of carbon atoms 
increases while the total amount of smaller olefin 
and carbonyl products decreases. 


The experimental results correlate with the Walsh’ 
peroxidation concept of the mechanism of hydrocarbon ox- 
idation and with the postulate that a very substantial amount 
of initial attack occurs at the methylene groups in the hy- 
drocarbon molecule. 
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THE CYCLOPROPYLCARBINYL 
REARRANGEMENT 


(L. C. Card No, Mic 59-3485) 


John Frederick Pendleton, Ph.D. 
The Florida State University, 1959 


The direction of cyclopropane ring opening was studied 
in a series of ring substituted cyclopropylcarbinols. A 
novel method for the extension of conjugation in an unsatu- 
rated system is also described. 

1-Phenylcyclopropylcarbinol was dehydrated using po- 
tassium acid sulfate yielding 1-phenylbutadiene and the 
iodine catalysed dehydration of 1-phenylcyclopropyldiphen - 
ylcarbinol affords 1,1,4-triphenylbutadiene. Dehydration 
of 1-styrylcyclopropylcarbinol gives 1-phenylhexatriene 
and dehydration of 1-styrylcyclopropyldiphenylcarbinol, 1, 
1,6-triphenylhexatriene. 

The proof of terminal addition of ethyl diazoacetate to 
1-phenylhexatriene is described, thereby permitting exten- 
sion of conjugation by the synthesis of the 1-phenylbutadi - 
enylcyclopropyl system. Dehydration of 1-phenylbutadi - 
enylcyclopropylcarbinol gives 1-phenyloctatraene. 1- 
Phenylbutadienylcyclopropyldiphenylcarbinol on iodine 
dehydration yields 1,1,8-triphenyloctatraene. 

The assignment of an all trans configuration to the hy- 
drocarbons by means of their ultra-violet absorption spec - 
tra is also discussed. 

Microfilm $2.00; Xerox $4.20. 177 pages. 


ADDITION REACTIONS OF NITRO 
COMPOUNDS AND METHYL PROPIOLATE; 
SYNTHESIS OF FLUORONITRO COMPOUNDS. 


(L. C. Card No. Mic 59-5934) 


Elbert Belmont Roberson, Jr., Ph.D. 
The Ohio State University, 1959 


An investigation has been made of the Michael addition 
of acidic mono- and 1,1-dinitro compounds to methyl pro- 
piolate. Base-catalyzed addition of nitroethane, 2-nitro- 
propane, nitrocyclohexane, 1,1-dinitroethane, and 1,1-dini- 
trobutane, respectively, to methyl propiolate gave pre- 
dominantly the cis- 1 to 1 adducts, methyl 4-nitro-2-pen- 
tenoate (I), methyl 4-methyl-4-nitro-2-pentenoate (I), 
methyl 1-nitrocyclohexaneacrylate (III), methyl 4,4-dinitro- 
2-pentenoate (IV), and methyl 4,4-dinitro-2-heptenoate, by 
trans addition. With nitroethane, a 2 to 1 adduct, methyl 
4-methyl-4-nitro-2,5-heptadienedioate (V), the trans -trans 
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isomer, was also obtained, The reactions were conducted 
in methanol, tetrahydrofuran, t-butyl alcohol, or excess 
nitro compound in the presence of catalytic amounts of 
benzyltrimethylammonium hydroxide, sodium methoxide, 
or sodium t-butoxide. Hydrolysis of I and IV gave the cor- 
responding cis-acids which could not be isomerized under 
various conditions to the trans isomers; II and III gave the 
trans-acids on basic hydrolysis or transesterification with 
formic acid, Acid hydrolysis of V gave 5-hydroxy-4- 
methyl-4-nitro-2-heptenedioc acid lactone. By-products 
of the addition reactions were methyl -methoxyacrylate and 
methyl 3,3'-oxydiacrylate, both derived from base-cata- 
lyzed reactions of methyl propiolate. The mechanism of 
the Michael additions and the stereochemistry of products 
are discussed. 

The reactions of perchloryl fluoride (ClOsF) and sodium 
salts of nitro compounds were studied. With secondary 
nitro compounds the products were fluoronitro compounds 
(32-42%), oxidative dimers (1-7%), and ketones (32-55%). 
Thus, 2-nitropropane gave 2-fluoro-2-nitropropane, 2,3- 
dimethyl-2,3-dinitrobutane, and acetone; nitrocyclohexane 
gave 1-fluoro-1-nitrocyclohexane, 1,1'-dinitrobicyclohexyl, 
and cyclohexanone; 2-nitrobutane gave 2-fluoro-2-nitro- 
butane, 3,4-dimethyl-3,4-dinitrohexane, and butanone. With 
primary nitroalkanes, spectral and quantitative analyses 
indicated that traces of 1-fluoro- and 1,1-difluoro-1-nitro- 
alkanes as well as oxidative dimers were formed; these 
products could not, however, be conveniently isolated, The 
principal products of the above reactions were aldehydes 
and ketones. The reaction of perchloryl fluoride and p- 
tolyl magnesium bromide gave p-fluorotoluene (24%), tol- 
uene, p,p'-ditolyl, and phenols. — 

A number of polyfluoro primary nitro compounds were 
synthesized as part of a general study of the preparation 
of nitro compounds by reduction of the corresponding con- 
jugated nitroalkenes with complex hydrides. Condensation 
of fluoral hydrate, perfluoropropionaldehyde trihydrate, 
and 1,1,1-trifluoroacetone, respectively, with nitromethane 
gave 1,1,1-trifluoro-3-nitro-2-propanol (VI), 3,3,4,4,4- 
pentafluoro-1-nitro-2-butanol, and 1-nitro-2-trifluoro- 
methyl-2-propanol (VII). Dehydration of VI and VII gave 
3,3,3-trifluoro-1-nitropropene (VIII) and 1-nitro-2-triflu- 
oromethyl-1-propene (IX) respectively. Reduction of VIII 
with lithium aluminum hydride gave 1,1,1-trifluoro-3- 
nitropropane and 1,3-dinitro-2,4-bis -(trifluoromethy]) - 
butane; IX gave 1-nitro-2-trifluoromethylpropane and 
crude 1,3-dinitro-2,4-bis -(trifluoromethy]l) -2 -methylpen- 
tane. Reaction of IX with methyl magnesium bromide gave 
1,1,1-trifluoro-2,2 -dimethyl-3-nitropropane, 
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THE USE OF NITROMETHANE 
AND RELATED COMPOUNDS IN 
CARBOHYDRATE SYNTHESES 


(L. C. Card No. Mic 59-5266) 
Donald Roy Strobach, Ph.D. 
Washington University, 1959 


Chairman: John C, Sowden 


Certain applications and extensions of the Sowden- 
Fischer nitromethane synthesis and closely related 





syntheses have been made. This thesis is in four parts 
and each of these will now be described. 

Part One: D-galactose was condensed with nitrometh- 
ane to give 1-nitro-1-deoxy -D-glycero-L-manno-hepitol 
monohydrate, m.p. 158-159°; [a@]5 5.98° (H2O, c 4) and 1- 
nitro-1-deoxy -D-glycero-L-gluco-hepitol, m.p. 151.5- 
153°; [a] 7.84° (HeO, c 4) in a combined yield of 49.8%. 
These were converted to the corresponding, known hep- 
toses, via the Nef reaction, in yields of 43% and 20% re- 
spectively and in this manner the configuration at carbon 
atom two of the nitroheptitols was established. Both of 
the nitroheptitols yielded a crystalline hexaacetate deriva- 
tive, 1-nitro-1-deoxy-D-glycero-L-manno-heptitol hexa- 
acetate, m.p. 143-143.8°; [a] 4.74° (CHCls, c 6) and 1- 
nitro-1-deoxy-D-glycero-L-gluco-heptitol hexaacetate, 
m.p. 180-182.5°; [a] 4.33° (CHCls, c 4) and treating each 
of these with sodium hydrogen carbonate in benzene, under 
refiux, produced the same crystalline nitroheptene, D- 

ala-pentaacetoxy-1-nitroheptene-1, m.p. 190.2-191°; 
fa} 20.4° (CHCls, c 4). 

Part Two: D-erythro-L-manno-octose, prepared from 
D-mannose by successive nitromethane syntheses, was 
condensed with nitromethane to yield the epimeric nitro- 
nonitols, 1-nitro-1-deoxy -D-arabino-L-galacto-nonitol, 
m.p. 243-243.5° and 1-nitro-2 -deoxy -D-arabino-L-talo- 
nonitol, m.p. 208-209°; [a] -3.21° (H20, c 0.8) in 91% com- 
bined yield. The ratio of galacto-: talo- isomer was 4.4:1. 
Acetylation of the nitrononitols produced crystalline 1- 
nitro-1-deoxy -D-arabino-L-galacto-nonitol octaacetate, 
m.p. 143-143.8°; [a] 22.9° (CHCls, c 4.6) and non-crys- 
talline 1-nitro-1-deoxy -D-arabino-L-talo-nonitol octa- 
acetate. Treating each of the octaacetates with sodium 
hydrogen carbonate in benzene, under reflux, gave D- 
erythro-L-manno-heptaacetoxy-1-nitrononene-1, m.p. 
123-124°; [a] -8.54° (CHCls, c 3). Via the Nef reaction, 
the nitrononitols were converted to the corresponding 
aldononoses. D-arabino-L-galacto-nonose phenylhydra- 
zone, m.p. 205-206°, was obtained in 82% yield after the 
Nef reaction and was converted to the corresponding non- 
crystalline nonose, [a] -44.6° (H2O, c 1.2). D-arabino- 
L-talo-nonose phenylhydrazone, m.p. 209-210°, was 
obtained in 84% yield after the Nef reaction and was con- 
verted to the corresponding non-crystalline nonose, [als 
-11.9° (HO, c 2). The aldononoses were oxidized with 
bromine water to the crystalline lactones. D-arabino-L- 
galacto- Y-nononic lactone, m.p. 205-206°; [a]f} 58.5° 
(H2O, c 0.5) and D-arabino-L-talo-¥-nononic lactone, m.p. 
184-184.5°; [a] 23.5° (H2O, c. 0.4). Neither of the two 
aldononoses fermented with yeast, yet one should have, in 
accordance with the report of Fischer and Passmore, Ber., 
23, 2226 (1890). The results obtained in this work do not 
at all agree with those of Fischer and Passmore. 

Part Three; 2-Nitroethanol was condensed with the 
four D-aldopentoses and the yields of the resulting heptu- 
loses were determined. This work has been published; 
John C, Sowden and Donald R. Strobach, J. Am. Chem. 
Soc., 80, 2532 (1958). 

Part Four: A description of the unsuccessful attempts 
at a novel synthesis of L-ascorbic acid (Vitamin C) via 
the condensation of L-threose and ethyl nitroacetate is 
given. 


BIOGRAPHICAL DATA 


Date of Birth: January 10, 1933. Place of Birth: St. 
Louis, Missouri 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








2030 


CHEMISTRY 





Undergraduate Study: Washington University, 1950-1954. 
Graduate Study: Washington University, 1954-1959. 


Scholastic and 
Professional 
Experience: 


Summer Employee, Shell Oil Com- 
pany, 1954, 1955; 

Summer Employee, Tretolite Com- 
pany, 1957; 

Teaching Assistant, Washington 
University, 1954-1955, 1955-1956, 
1958-1959; 

Instructor, Summer School, Wash- 


ington University, 1956, 1957, 1958. 


Membership in 
Scholastic and 
Professional 
Societies: 


Sigma Xi. 


University Fellowship, 1956-1957; 

Henrietta Heermans Fellowship, 
1957-1958; 

University Remission of Tuition 
Scholarship, 1958-1959. 


Honors: 


“The Condensation of 2-Nitroethanol 
with the D-Aldopentoses,” John C. 
Sowden and Donald R. Strobach, J. 

Am. Chem. Soc., 80, 2532 (1958). 
Microfilm $2.00; Xerox $3.60. 64 pages. 


Publications: 


THE CONSTITUTION OF ANDROGRAPHOLIDE 
(L. C. Card No. Mic 59-5948) 


Boris Weinstein, Ph.D. 
The Ohio State University, 1959 


The bitter principle andrographolide has been isolated 
from the shrub Andrographis paniculata, Nees. Many of 
the previously reported transformation products have been 
reprepared and their structural relationships clarified. 
The infrared and ultraviolet spectra have been obtained for 
all compounds described in this study. Optical rotatory 
dispersion and nuclear magnetic resonance spectra also 
have been used as aids in the structural proof. The func- 
tional groups in andrographolide include one primary hy- 
droxyl, one secondary hydroxyl, one secondary allylic 
hydroxyl, one methylene double bond and an a,f-unsat- 
urated-Y-lactone. A bicyclic nucleus is shown to exist by 
selective oxidative techniques. This decalin system pos- 
sesses the “wrong” absolute configuration on the basis of 
optical rotatory data. Andrographolide is believed to be 
5 -[decahydro-6 -hydroxy-5 -(hydroxymethy])-5,8a-dimethyl- 
2-methylene-1-naphthy1]-2-pentenoic acid-Y-lactone. This 
structure is consistent with the presently known chemical 
and physical observations. 

Microfilm $2.10; Xerox $7.40. 159 pages. 








BASE-CATALYZED REACTIONS OF 
1-METHYL-2-NAPHTHOL AND ITS 
DERIVATIVES 


(L. C. Card No. Mic 59-5065) 


Raymond David Youssefyeh, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Ernest Wenkert 


Methylation of the sodium salt of 8-naphthol (1) led to 
1,1-dimethyl-2(1H)naphthalenone (11), methyl naphthyl 
ether, methyl 1-methyl-2-naphthyl ether (111) and 1-methyl- 
2-naphthol (IV). 

Alkylation of IV: (1) with methyl iodide yielded II and 
III, (2) with dichloromethane gave 1-chloromethyl-1- 
methyl-2 (1H)naphthalenone (V), which was reduced to 1- 
chloromethyl-1-methyl-2-tetralone (VI), and bis(1-methyl- 
2-naphthyl) methylene ether (VII), (3) with diiodomethane 
led to 1-iodomethyl-1-methyl 2(1H)naphthalenone and VII, 
(4) with chloroform produced. 1-dichloromethyl-1-methyl- 
2(1H)naphthalenone (VIII), which was reduced to 1-dichlo- 
romethyl-1-methyl-2-tetralone (IX) and 1-dichloromethy]l- 
1-methyl-2-tetralol (X), (5) with n-butyl iodide gave 1- 
methyl-1-(n-butyl-)2(1H)naphthalenone (XI) and n-butyl 1- 
methyl-2-naphthyl ether. 

1-(¥-ketobutyl-)2-naphthol (XII) was prepared from a 
basic solution of I and methyl vinyl ketone. Wolf-Kishner 
reduction of XII resulted in 1-(n-butyl-)2-naphthol (XII). 
Methylation of XIII gave XI and methyl 1-(n-butyl)2-naph- 
thyl ether. 

Methylation of XII yielded III, IV, 1-methyl-1-(¥ -keto- 
butyl-)2(1H)naphthalenone (XIV) and methyl 1-(Y-keto- 
butyl-)2-naphthyl ether. 

Methylation of 1-(y-hydroxybutyl-)2-naphthol (XV), 
which was prepared by lithium aluminium hydride reduc- 
tion of XII, led to 1-methyl-1-(¥Y-hydroxybuty1-)2(1H)naph- 
thalenone (XVI) and methyl 1-(¥-hydroxybutyl-)2-naphthy] 
ether (XVII). The treatment of XVII with acid resulted in 
XV and 2-methyl-5:6-benzchroman. 

Oxidation of XVI by chromic acid yielded XIV. Hydro- 
genation of XIV gave 1-methyl-1-(¥ -ketobutyl-)2-tetralone 
(XVIII) and a ketol, which was shown to be an aldol product 
of XVIII (XIX). 

Treatment of XIV with methoxide or ethoxide resulted 
in IV, but treatment with t-butoxide led to IV and 1-methyl 
5 ,6-benzo- y-acetylbicyclo [2,2,2] octan-2-one. 

Hydrogenation of 1-methyl-1-(7-acetoxybutyl-)2 (1H) 
naphthalenone (XX), which was prepared by acetylation of 
XVI, yielded 1-methyl-1-(¥-acetoxybutyl-)2 -tetralone 
(XXI), 1-methyl-1-(Y-acetoxybutyl-)2-tetralol and 1- 
methyl-1-(¥ -acetoxybutyl)2 -tetralin. 

Hydrolysis of XXI gave 1-methyl-1-(¥-hydroxybutyl)2- 
tetralone (XXII), which was oxidized to XVIII. 

Lithium -ammonia reduction of XVI yielded 1-methyl- 
1-(¥-hydroxybutyl-)2-tetralol, which on chromic acid oxi- 
dation gave XVIII. 

Treatment of XVIII with sodium methoxide at low tem- 
perature yielded XIX, and at high temperature produced 
4a -methyl-4,4a,9,10-tetrahydro-2(3H)-phenanthrone. 

Reaction of VIII with potassium hydroxide in water or 
in ethanol-water yielded IV, 1-methyl-3-naphthoic acid 
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(XXIII) and O -(a-methyl-f -chlorovinyl-)cis -cinnamic acid 
(XXIV). 

Reaction of IX with sodium hydroxide in ethanol-water 
and with sodium methoxide in methanol yielded XXIII, 1- 
methyl-3,4-dihydro-3-naphthoic acid (XXV) and 1-methyl- 
5,6-benzo-7 -chlorobicyclo[1,1,3] heptan-2-one (XXVI), but 
reaction of IX with t-butoxide in t-butanol led to XXV and 
XXVI. 

Treatment of VI with t-butoxide gave 1-methyl-1,2,3,4- 
tetrahydro-3-naphthoic acid and 1-methyl-5,6-benzobicy- 
clo[1,1,3] heptan-2-one. 

Reaction of 2-methyl-2-dichloromethylcyclohexanone 





with t-butoxide led to 1-methyl-7-chlorobicyclo[1,1,3] 
heptan-2 one. 

Reduction of IX with lithium aluminium hydride and 
lithium aluminum tri-t-butoxy hydride resulted in X. 
Equilibration of X with aluminum isopropoxide gave the 
starting alcohol. 

Hydrogenation of 1-methyl-3,4-dihydro-2-naphthoic 
acid led to 1-methyl-1,2,3,4-tetrahydro-2-naphthoic acid 
(XXVII). Equilibration of the methyl ester of XXVII with 
base gave the starting acid XXVII. 

Proof of the structure of the reaction products and 
mechanisms for their formation are presented. 

Microfilm $2.00; Xerox $6.00. 125 pages. 
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CHEMISTRY, PHARMACEUTICAL 


THE STABILITY OF VITAMIN A 
AND ITS ESTERS 


(L. C. Card No. Mic 59-5893) 


Albert Joseph Forlano, Ph.D. 
The Ohio State University, 1959 


The question of vitamin A stability in the presence of 
fatty acids was initiated by the fact that vitamin A esters 
were unstable in vanishing creams containing stearic acid. 
The exact nature of the destruction was undetermined. 
Since mineral acids were known to have a destructive ac- 
tion on vitamin A it was considered desirable to study the 
effects of an homologous series of fatty acids on vitamin A 
esters. 

This reaction was studied in a single solvent rather 
than in vanishing creams which contained a variety of in- 
gredients. Isopropanol was chosen as the solvent because 
it had only a slight destructive effect, was water miscible, 
and a good solvent for the vitamin. 

Since a considerable amount of the decomposition was 
of an eliminative nature it was believed that an electroneg- 
ative group in the 2 position of the fatty acid portion of the 
ester could reduce acid catalyzed decomposition. A series 
of esters having chlorine or unsaturation in the 2 position 
of the fatty acid portion was synthesized. 

The rates of decomposition of vitamin A palmitate were 
examined in isopropanol and in N/30 caproic, decanoic, 
palmitic, oleic and stearic acid solutions in the same sol- 
vent. Two observations were made: (1) The fatty acid so- 
lutions of the ester retained a higher potency of vitamin A 
and (2) these solutions contained less anhydrovitamin A 
than the control without fatty acids. 

The addition of 5 percent water to the isopropanol se- 
ries increased the rates of decomposition of the ester and 
anhydrovitamin A formation. The fatty acids still retained 
some of their stabilizing action when compared with the 
controls. 

In order to determine the relation between anhydrovita- 
min A and fatty acids, the action of isopropanol, “95%”, 
“85%” isopropanol, and fatty acids in these solvents on 
anhydrovitamin A was investigated. Vitamin A substances 
(ether, alcohol or ester) were formed in all of the systems 
mentioned, and the rate in each case was catalyzed both by 
water and fatty acids. It appeared that the stabilizing ac- 
tion of the fatty acids was related to a catalytic regenera- 
tion of a vitamin A substance from anhydrovitamin A. 

The ester reaction samples contained anhydrovitamin 
A, the ester originally introduced, vitamin A alcohol, oxi- 
dation products and a small quantity of ester derived from 
the fatty acid of the media, as shown by chromatographic 
separation. The reaction mixtures obtained by starting 
with anhydrovitamin A were also chromatographed, Anhy- 
drovitamin A oxidation products, vitamin A alcohol and an 
ester formed from the fatty acid of the media were found. 
The ratio of vitamin A alcohol to ester appeared to in- 
crease as the concentration of water in the media was 
made larger. 

Vitamin A chloroacetate, a chloropropionate, acrylate, 
sorbate and crotonate were synthesized by treating vita- 
min A alcohol with the acid chloride. Since these esters 
were considerably affected by water their isolation and 
purification was performed exclusively on alumina columns. 





The extinction coefficients, R; value, saponification 
equivalents, U.V. and I.R. spectra were determined to 
identify these compounds. 

The esters were tested for stability in the presence of 
base, HCl in anhydrous ethanol, HCl in hydroalcoholic 
media and in isopropanol and “95%” isopropanol with and 
without N/30 decanoic acid. 

The results showed that the stability against HCl de- 
composition in anhydrous ethanol varied directly with the 
Ka of the acid portion of the ester portion, and inversely 
with the Ka in alcoholic or hydroalcoholic solutions not 
containing a mineral acid catalyst. It was also noted that 
the addition of water to the HCl in anhydrous ethanol de- 
creased the rate of elimination. This fact is difficult to 
understand since it was believed that the catalytic species 
is the hydrogen ion. It could be concluded that these es- 
ters decompose by proton catalyzed attack and solvolysis 
in polar solvents such as the lower aliphatic alcohols and 
water. Microfilm $2.40; Xerox $8.40. 184 pages. 


DERIVATIVES OF 1,5-DIAZACYCLOOCTANE 
(L. C. Card No. Mic 59-4923) 


Justo Hernandez-Mora, Ph.D. 
University of Michigan, 1959 


During this investigation 33 new derivatives of 1,5- 
diazacyclooctane and 16 salts of some of the derivatives 
were prepared. In addition, the hitherto unknown 1,4- 
diazacyclooctane and four derivatives of this parent com- 
pound were obtained. Two new derivatives of piperazine 
were also synthesized. 

Although the preparation of 1,5-diazacyclooctane (I) had 
been described by several investigators, it was only by 
modifications of described processes that an adequate 
amount of the octane could be obtained. Acrylonitrile re- 
acted with ammonia to form 2-cyanoethylamine which was 
reduced with sodium and butyl alcohol to 1,3-diaminopro- 
pane. The diamine dihydrochloride reacted with p-toluene- 


Sulfonyl chloride and sodium hydroxide to yield 1,3-di-p- 


toluenesulfonamidopropane which was converted into 1,5- 
di-p-toluenesulfonyl-1,5-di-azacyclooctane by the use of 
1,3-dibromopropane and potassium hydroxide. Treatment 
of the octane with hydrogen bromide, acetic acid and phenol 
produced the dihydrobromide of I which was converted into 
I by the use of sodium methylate. 1,4-Diazacyclooctane 
was obtained by an analogous procedure, but 1,4-dibromo- 
butane and 1,2-dibenzenesulfonamidoethane were used in 
this instance. 

Reaction of I with 3-methylbenzyl bromide yielded 1,5- 
di(3-methylbenzyl)-1,5-diazacyclooctane; reaction with 
carbon disulfide produced 1,5-diazacyclooctane-1-dithioic 
acid. 

1-Formyl- (I) and 1-acetyl-1,5-diazacyclooctane were 
obtained by the reaction of I with ethyl formate and methyl 
acetate, respectively. The amides were reduced to 1- 
methyl- (III) and 1-ethyl-1,5-diazacyclooctane (IV) by the 
use of lithium aluminum hydride. 1-Methyl-1,4-diazacy- 
clooctane (V) was prepared similarly. 

The 5-diethylcarbamyl derivatives of III and IV were 
prepared from the octanes and diethylcarbamyl chloride. 
The 4-diethylcarbamyl derivative of V was also synthesized. 
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The 5-carbethoxy derivative of III was obtained from III 
and ethyl chloroformate. 

5-(4-Chlorobenzhydryl) derivatives of III and IV were 
formed by interaction with 4-chlorobenzhydryl bromide. 

Compound II was treated with benzhydryl bromide and 
with 4-chlorobenzhydryl bromide. The initial products 
were hydrolyzed to 1-benzhydryl- and 1-(4-chlorobenzhy - 
dryl)-1,5-diazacyclooctane (V1), respectively, with potas - 
sium hydroxide. Reaction of VI with benzyl chloride and 
with 3-methylbenzyl bromide yielded the corresponding 
5-aralkyl derivatives of VI. 

Interaction of II with N,N-dimethylchloroacetamide and 
with ethyl chloroacetate produced compounds which were 
reduced with lithium aluminum hydride to 1-methyl-5-(2- 
dimethylaminoethyl)- and 1-methyl-5-(2-hydroxyethyl)-1, 
5-diazacyclooctane (VII), respectively. Compound VII was 
converted into the benzilate ester by transesterification 
with methyl benzilate and into the benzhydryl ether by re- 
action with sodium and then with benzhydryl bromide. Hy- 
drolysis, with concentrated hydrochloric acid, of the 5- 
carbethoxymethyl derivative of II produced 1-carboxymeth- 
yl-1,5-diazacyclooctane dihydrochloride. 

The product from the reaction of III with chloroaceto- 
nitrile was reduced with lithium aluminum hydride. The 
triamine obtained was treated with benzoyl chloride to 
yield 1-methyl-5 -(2 -benzamidoethyl)-1,5-diazacyclooctane. 

Formylation of III with either chloral or ethyl formate 
and reduction of the formyl derivative produced with lith- 
ium aluminum hydride yielded 1,5-dimethyl-1,5-diazacyclo- 
octane. 

Reaction of the dihydrochloride of III with paraformal- 
dehyde and acetophenone formed the 5-(2-benzoylethyl) 
derivative of III. Interaction of III with ethyl chloroacetate 
and treatment of the product obtained with phenylmagne- 
sium bromide formed the 1-methyl-5 -(2,2 -diphenyl-2- 
hydroxyethyl) derivative of III. 

Compound III and phenylacetyl chloride yielded a prod- 
uct which was treated with phenylmagnesium bromide and 
then with cyclohexanone. The amide obtained was reduced 
with lithium aluminum hydride to 1-methyl-5-[2-phenyl- 
2-(1-hydroxycyclohexyl)ethy1]-1,5-diazacyclooctane. 

The p-nitrobenzoyl ester of 1-methyl-4-(2-hydroxy- 
ethyl)-piperazine was synthesized from the amino alcohol 
and p-nitrobenzoyl chloride. The dihydrochloride of the 
ester was hydrogenated in the presence of platinum diox- 
ide to the corresponding p-aminobenzoate dihydrochloride. 

Microfilm $2.00; Xerox $6.80. 141 pages. 


AN INVESTIGATION OF CERTAIN MOLECULAR 
INTERACTIONS OF SACCHARIN 


(L. C. Card No. Mic 59-5798) 


John Ray Marvel, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor August P, Lemberger 


The association of solutes in solution to form com- 
plexes has been recognized in the pharmaceutical sciences 
for many years, However, only those intermolecular as- 
sociations which significantly change the physical or chem- 
ical properties of drug systems have received attention. 








The principle application of the complexing phenomenon in 
pharmacy is in the solubilization of certain compounds, 
such as caffeine with sodium benzoate. Complexing is also 
applicable in the stabilization of many pharmaceuticals, for 
example the minimization of the hydrolytic cleavage rate 
of certain local anesthetics by xanthine complexing agel.‘s. 

As would be expected by theoretical considerations, 
saccharin, having acidic properties, formed complexes in 
water with certain organic compounds that possessed elec - 
tron donating centers. Evidence for complex formation 
was obtained by determining the effect of varying concen- 
trations of a complexing agent on the solubility behavior of 
saccharin in water at 30°C. 

The interactions of saccharin with certain amides were 
investigated since the carbonyl group of an amide should 
be a good electron donor. The complexing tendency of 
saccharin with acetamide, N,N-dimethylacetamide, N,N- 
dimethylbenzamide, N,N,N',N'-tetramethylfumaramide and 
N,N,N',N'-tetramethylphthalamide was found to increase 
in that order. It appeared that N-alkyl substitution for 
amide hydrogen atoms and aromaticity enhanced the com- 
plexing properties of these amides. All the saccharin- 
amide association products were water soluble and of a 
weak nature. 

The xanthines, theophylline, caffeine, and theobromine, 
were investigated since it has been reported that these 
xanthines enter into molecular associations with compounds 
possessing acidic hydrogen. Theophylline and caffeine, in 
comparison to the above amides, exhibited strong complex- 
ing tendencies with saccharin. With theophylline an insol- 
uble product was formed. Analysis of the phase diagram 
for this interaction gave a stoichiometric ratio of 1:1 with 
respect to saccharin and theophylline. No apparent com- 
plex formation was observed between saccharin and theo- 
bromine. 

Although polyethylene glycol 4000, N-methylpyrrolidone, 
and gamma_-butyrolactone contained electronegative cen- 
ters, these compounds did not appear to enter into molecu- 
lar association with saccharin. 

Weak complexes were observed with phenol, resorcinol, 
catechol, and hydroquinone. In contrast to the other com- 
plexing agents investigated, these phenolic compounds 
were proton donating compounds, 

The effect of the solvent employed upon the complexing 
tendency of N,N-dimethylacetamide with saccharin was 
also investigated. Linear relationships between the molar 
concentration of the amide and the molar solubility of sac- 
charin were observed in benzene, chloroform and water. 
These appeared to indicate a first order dependency be- 
tween the amide and the complex. Qualitatively, the sys- 
tems were compared by determining the solubility of sac- 
charin in excess of its solubility in the pure solvent ata 
given amide concentration. Taking the increase in water 
solubility of saccharin by the amide as unity, a ratio of 
31:16:1 was found when the solvents were benzene, chloro- 
form, and water, respectively. It would appear that com- 
petitive interactions in aqueous systems between water 
molecules and saccharin, saccharin’s dissociation prod- 
ucts, and the amide inhibit saccharin-amide complex for- 
mation. Further, a comparison of the results in benzene 
and chloroform indicates that in chloroform solute -solvent 
interactions may occur to reduce complexing. 

In mixed solvent systems composed of carbon tetrachlo- 
ride and varying amounts of absolute ethanol, relationships 
betweenthe molar concentration of N,N-dimethylacetamide 
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and the molar solubility of saccharin were obtained. These 
indicated that significant amounts of more than one com- 
plex were formed. In the lower concentration region of the 
amide, they appeared to be 1:1 and 1:2 complexes in re- 
spect to saccharin and the amide. From the data it would 
appear that the apparent complexing tendency between 
saccharin and N,N-dimethylacetamide increases as com- 
petition from ethanol in the solvent decreases. As one 
might suspect in a competitive system, the effect of ethanol 
in decreasing complex formation appeared to be additive in 
the range of 0 to 20% alcohol concentration by volume. 

The complexing properties of another synthetic sweet- 
ening agent, sodium cyclohexylsulfamate, were also inves- 
tigated. No apparent complex formations were observed 
between this compound and methyl cellulose, salicylic acid, 
saccharin, and many other pharmaceuticals. 

Microfilm $2.00; Xerox $4.40. 83 pages. 


A STUDY OF THE MANNICH REACTION 
(L. C. Card No. Mic 59-3940) 


Frederick Joseph McCarty, Ph.D. 
University of Michigan, 1959 


A procedure has been discovered whereby cyclopenta- 
none, cyclohexanone, cycloheptanone and cyclooctanone 
can be converted into bis(aminomethyl)cycloalkanones by 
the use of paraformaldehyde and an amine hydrochloride 
(Mannich reaction) in 22-90% yields. Ten bis(aminomethy]) - 
cycloalkanones were prepared by this process. 

It has been shown conclusively that the product obtained 
from cyclohexanone, paraformaldehyde and dimethylamine 
hydrochloride was 2,6-bis(dimethylaminomethy]l) cyclohex- 
anone dihydrochloride (I), and not the salt of the isomeric 
2,2-disubstitution product. ; 

It was found that bis(aminomethyl)cyclohexanones could 
also be obtained by the use of a mong(aminomethy]l)cyclo- 
hexanone in the Mannich reaction. 

2-Methylbenzylaminomethyl- and 2,6-bis(methylbenzyl- 
aminomethyl)cyclohexanone were converted, by hydrogeno- 
lysis, into the corresponding methylaminomethyl deriva- 
tives without reduction of the carbonyl group. 

Compound I reacted with phenyllithium and with 2-pyri- 
dyllithium to form 2,6-bis(dimethylaminomethy]) -1-phen- 
ylcyclohexanol and 2,6-bis(dimethy.aminomethy]) -1-(2- 
pyridyl) cyclohexanol, respectively. Propionates were 
prepared from both of these alcohols. 

When an aqueous solution of dimethyl 2,6-bis(dimethyl- 
aminomethy]l) -cyclohexanone -2,6-dicarboxylate dihydro- 
chloride (II) was heated on a steam-bath, a Mannich 
reversal took place with the formation of dimethyl cyclohex- 
anone-2,6-dicarboxylate (III), formaldehyde and dimethyl- 
amine hydrochloride. 

When II was hydrogenated in acetic acid solution, in the 
presence of platinum dioxide, the corresponding secondary 
alcohol was formed in 46% yield. However, when methanol 
was used as the solvent, the secondary alcohol was isolated 
in only 12% yield. It was found that, because of a Mannich 
reversal, a portion of the ketone (II) had been transformed 
into III and trimethylamine hydrochloride. 

Interaction of diethyl acetonedicarboxylate, as well as 
of ethyl acetoacetate, with formalin and dimethylamine 





—— 


yielded, unexpectedly, bis(dimethylaminomethy]l)acetic 
acid which was isolated as the dihydrochloride. 

After acetone, paraformaldehyde and dimethylamine 
hydrochloride had been allowed to react at 95° in acetic 
acid solution, 1,3-bis(dimethylaminomethyl)acetone dihy- 
drochloride was isolated. 

1-Dimethylamino-3-pentanone hydrochloride, para- 
formaldehyde and dimethylamine hydrochloride reacted to 
yield 1-dimethylamino-4-(dimethylaminomethy]) -3-penta- 
none dihydrochloride which was isolated as the di(hydrogen 
oxalate). 

Twenty-three phenols which contained as substituents 
chlorine, bromine, hydroxyl, methyl, carboxyl, carbamoy], 
benzyloxy, benzoyloxy or chlorohydroxybenzyl were con- 
densed with formaldehyde and methylamine, dimethylamine 
or morpholine. Ten of the aminomethylhalophenols pre- 
pared were dehalogenated with hydrogen and platinum di- 
oxide to form aminomethylphenols; in some instances, 
prolonged hydrogenation yielded aminomethylcyclohexanols, 

By hydrolysis of 2,6-bis(morpholinomethy]) -4-benzoy]- 
oxyphenol and by hydrogenolysis of 2,6-bis(dimethylamino- 
methyl) -4-benzyloxyphenol it was possible to prepare, in 
high yields, 2,6-bis(morpholinomethy]) -4 -hydroxy - and 2, 
6 -bis (dimethylaminomethy]l) -4-hydroxyphenol. 

Salicylic acid reacted with formalin and dimethylamine 
to form a mixture of 4-(dimethylaminomethy]) -2 -carboxy- 
(IV), 6-(dimethylaminomethy]l) -2-carboxy- (V), 2,4-bis(di- 
methylaminomethy]l) -2-carboxy- and 2,4,6-tris(dimethy1- 
aminomethyl)phenol. The structures of IV and V were 
established by the fact that 4-methyl-2-carboxy- and 6- 
methyl-2-carboxyphenol, respectively, were obtained by 
hydrogenolysis. 

4-Hydroxybenzoic acid reacted with formalin and di- 
methylamine to form, depending on the conditions, 2-(di- 
methylaminomethy]l) -4-carboxy-, 2,6-bis(dimethylamino- 
methyl) -4-carboxy- or 2,4,6-tris(dimethylaminomethy]) - 
phenol. 

Interaction of 5-chloro-2-carboxyphenol with formalin 
and dimethylamine produced a mixture of 4-(dimethyl- 
aminomethy]l) -5-chloro-2-carboxy- and 2,4,6-tris(dimethy]- 
aminomethyl) -3-chlorophenol. 4-Chloro-2-carboxyphenol 
yielded 2,6-bis(dimethylaminomethy]) -4-chlorophenol. 

4-Methyl-2-carboxyphenol, formalin and dimethylamine 
reacted to form a mixture of 6-(dimethylaminomethy]) -4- 
methyl-2-carboxy- and 2,6-bis(dimethylaminomethy]) -4- 
methylphenol. From 6-methyl-2-carboxyphenol, a mixture 
of 4-(dimethylaminomethy]l) -6-methyl-2-carboxy- and 2,4- 
bis (dimethylaminomethy]) -6-methylphenol was obtained. 

Microfilm $2.40; Xerox $8.40. 182 pages. 


THE SYNTHESIS OF CERTAIN ACETYLENIC 
COMPOUNDS FOR ANTIFUNGAL EVALUATION 


_(L. C. Card No. Mic 59-5741) 
James Augustus Waters, Ph.D. 
State University of Iowa, 1959 


Chairman: Associate Professor Gail A. Wiese 

Twenty compounds containing the acetylenic linkage 
were synthesized for antifungal evaluation. Sixteen of the 
compounds are alkyl, alkenyl, and aromatic esters of 
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4-diethylamino-2-butyn-l-ol. Four compounds are 1,4- 
pis-N-substituted amino-2-butynes. The compounds were 
prepared in the form of their hydrochloride and methiodide 
salts. 

The synthesized compounds and a control compound, 
sodium undecylenate, were tested in vitro against Tricho- 
phyton rubrum, Microsporum gypseum, and Microsporum 
qudouini. These pathogenic fungi are classified as derma- 
fophytes. 

Saturated paper discs of various concentrations of 
aqueous solutions of the compounds were placed on agar 
plate surfaces that were previously innoculated with an 
aqueous suspension of spores of the pathogenic fungi. Zones 
of inhibition were measured and recorded after a seven day 
incubation period. 

Some of the results of the antifungal testing were as 
follows: 

The 1,4-bis-N-substituted amino-2-butynes were inac- 
tive against all three fungi. With the aromatic esters where 
both hydrochloride and methiodide salts of the free base 
were prepared, the hydrochlorides exhibited activity, while 
the respective methiodide salts showed little or no activity. 
This correlation was valid against all three fungi. 

Several of the ester hydrochlorides prepared in this 
investigation exhibited excellent antifungal activity. 4-Di- 
ethylamino-2-butynyl o-toluate hydrochloride was superior 
to sodium undecylenate against Trichophyton rubrum. 4- 
Diethylamino-2-butynyl o-toluate hydrochloride and 4- 
diethylamino-2-butynyl sorbate hydrochloride were more 
active than sodium undecylenate against Microsporum gyp- 
seum, Two other ester hydrochlorides exhibited activity 
against this organism approximately equal to that of the 
control compound, 4-Diethylamino-2-butynyl 10-undeceno- 
ate methiodide and 4-diethylamino-2 -butynyl o-toluate 
hydrochloride were the most active against Microsporum 
audouini. 

In general, 4-diethylamino-2-butynyl o-toluate hydro- 
chloride was more effective than sodium undecylenate and 
was the best compound in this investigation against super- 
ficial mycoses. Microfilm $2.00; Xerox $3.80. 66 pages. 
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SOME REACTIONS OF RHODIUM COMPOUNDS: 
OXALATE EXCHANGE AND ACID 
CATALYZED AQUATION REACTIONS OF 
THE TRISOXALATORHODIUMIII) ION. 


(L. C. Card No. Mic 59-4300) 


Donald Barton, Ph.D. 
University of Buffalo, 1959 


The exchange of oxalate with the ligand oxalate of KsRh- 
(C204)s has been investigated in aqueous solution, using 
C-14 oxalate as atracer. The rate of loss of activity in 
the free oxalate was used to measure the rate of exchange. 
The oxalate was precipitated as Ca(C20,).H2O and the ac- 
tivity of thin samples was measured by standard techniques. 
Because of the slow exchange most of the studies were car- 
ried out in glass ampoules at 133°C., at which temperature 








the half-times were under 40 hours. Exchange reactions 
were studied from pH 2.06 to 7.3 (room temperature acidi- 
ties) using solutions buffered with HzC20.4/HC204 , HC20,/- 
C20,4> and unbuffered K2C20, solutions. Total free oxalate 
concentrations varied from 5.3 x 10° Mto 1.62 x 10° M 
and complex ion concentrations varied from 5.3 x 10° M 
to 1.62 x 10°* M. The ionic strength was maintained at 
0.12 with NaClO,. 

From a pH slightly greater than 2.8 to a pH of 7.3 no 
chemical change of the complex ion in the exchange solu- 
tions was detected. At pH 2.8 the Rh(C20,)5= ion reacts 
rapidly to form a small equilibrium concentration of a new 
species, taken to be Rh(C20,4)2(H20)2°. In strong acid solu- 
tions Rh(C20,4)s= is completely transformed into Rh(C20,)2- 
(H2O)2". At pH 8.4 in borate solution a reaction was ob- 
served which was interpreted to be the formation of Rh(III) 
hydrated oxide. In dilute base solutions Rh(C20,)s= is 
quantitatively converted to Rh(II) hydrated oxide and free 
oxalate. 

At pH 3.6, where the exchange rate is independent of 
acidity, the reaction was found to be first order with re- 
spect to Rh(C204)s= and almost zero order with respect to 
total oxalate. The first order rate constant at pH 3.6 and 
133°C. is 0.18 hr~*. The activation energy was not accu- 
rately determined but some preliminary experiments indi- 
cated a value near 24 kcal, for the first order rate constant. 
The reaction was found to be first order with respect to 
complex ion and much less than first order with respect to 
total oxalate at pH 2.6. A similar situation was found near 
PH 7 but the results are less precise due to lack of buffer- 
ing. 

The acid catalyzed aquation of KsRh(C204)s3 was studied 
in aqueous HC1Q, solutions, and was found to be first order 
with respect to Rh(C20,4)s= and near first order with re- 
spect to HC1O, at low acid concentrations. The order with 
respect to HClO, increases slightly with increasing HC1QO,. 
This reaction is considered to be identical to the acid cat- 
alyzed exchange reaction observed at lower acid concen- 
trations. 

Metal oxygen or carbon oxygen bond rupture of proto- 
nated Rh(C20,);= has been proposed as the rate controlling 
step in the acid catalyzed aquation and exchange reactions. 
The OH” accelerated reactions are of particular interest 
since the dependence of rate on the OH™ concentration can- 
not be explained by a simple conjugate base mechanism. 
However, two other reactions are conceivable; reaction 
via the conjugate base of an aquated intermediate and bi- 
molecular reaction involving OH attack at the metal ion 
or carbon atom. The first order acidity independent reac- 
tion can be explained on the basis of unimolecular and 
aquation mechanisms. The most striking observation is 
the small contribution of second order reactions over the 
entire acidity range, in contrast to the large second order 
contribution in the case of Cr(C204)s. This fact, and the 
low exchange rates (compared with those of Cr(C2O,)3 =) 
are in accord with the crystal field transition state models 
recently proposed by Basolo and Pearson. 

Microfilm $2.00; Xerox $4.40. 82 pages. 
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A SPECTROSCOPIC STUDY OF THE 
‘ HYDROGEN BOND: ALCOHOLS AND 
CHLOROFORM IN BASIC SOLVENTS. 


(L. C. Card No, Mic 59-4774) 


Charles Leighton Archabald Bell, Ph.D. 
Northwestern University, 1959 


Supervisor: Gordon M, Barrow 


The first part of the dissertation concerns the meas- 
urement and interpretation of the integrated intensities of 
the infrared absorption bands of chloroform in various 
solvents. By arguments based upon the change in the in- 
tensities of the bands of chloroform upon hydrogen bonding, 
the sign ambiguity of the dipole moment derivative with 
respect to the normal coordinates for the A, vibration class 
has been resolved. 

A comparison of the dipole moment derivatives with re- 
spect to various symmetry coordinates for free and hydro- 
gen bonded chloroform reveals that the overall electron 
configuration of the molecule is affected when only the hy- 
drogen atom of chloroform is involved in a hydrogen bond. 

This implies that the assignment of electronic proper - 
ties to the individual bonds, ie., bond moments and their 
derivatives, is an unsafe procedure. 

The integrated intensities of five of the infrared ab- 
sorption bands of chloroform were measured in the vapor 
state and in both hydrogen bonding and non-hydrogen bond- 
ing solvents. Four different infrared spectrometers were 
used in the investigation. Measurements on each absorp- 
tion band were usually made at several slit widths so that 
multiple extrapolations of the apparent integrated intensi- 
ties to zero peak height could later be made and an abso- 
lute integrated intensity obtained. 

One more striking aspect of these rsults is the differ - 
ence observed in the intensity of the v, mode of chloro- 
form in the vapor phase compared to the intensity of this 
band when the molecule is in a non-bonding solvent like 
carbon tetrachloride. The intensity increases by a factor 
of 17 on the change from vapor to solution. 

More pertinent to the investigation was the observed 
increase in the intensities of the vi, v2, and vs bands of 
chloroform with an increase in the bonding ability of the 
solvent. In order to understand these changes it was nec- 
essary to determine the normal coordinates for both free 
and bonded chloroform in terms of symmetry coordinates. 
The dipole moment change with respect to the various nor 
mal vibrations were interpreted in terms of contributions 
from each symmetry coordinate. 

Employing arguments based upon the established prop- 
erties of a hydrogen bond, the dipole moment derivatives 
with respect to the normal coordinates for the A, vibrations 
were all found to be positive. 

No simple hydrogen bonding arguments could resolve 
the sign difficulty in the E vibration class; however, re- 
gardless of the sign combinations used, the changes in the 
magnitude of the dipole moment derivatives upon hydrogen 
bonding the chloroform has been established, 

The second part of the dissertation presents experi- 
mental evidence for the double minimum potential for the 
hydrogen bond. 

The spectra of alcohols in the region of the first and 
second OH overtone in solvents of various hydrogen bond- 
ing strengths reveal a pair of solvent dependent absorption 





bands. These bands are shown to arise from an energy 
level splitting resulting from a double minimum in the po- 
tential energy curve for the proton. The form that the po- 
tential energy must assume to yield the observed spectra 
is such that the second minimum lies in the region of the 
v = 2 vibrational energy level for ordinary hydrogen bond- 
ing situations. The higher overtone bands, particularly in 
strongly basic solvents, are characteristic of the broad 
potential well. 

A combination band involving the CH and OH fundamen- 
tals occurs in the same region as the two bands of the first 
OH overtone and it was necessary to prove that the ob- 
served bands could not be assigned to this combination 
band. The spectrum of methyl-d3 alcohol was compared 
to the spectrum of ordinary methyl alcohol in solvents of 
various basicities and it was established that the combina- 
tion band does, in fact, contribute to the absorption in this 
region; however, the deuterated alcohol also gave a pair of 
absorption bands when hydrogen bonded. 

This observed splitting of the absorption bands of hy- 
drogen bonded alcohols confirms the theoretical predic- 
tions for a double minimum potential energy function for 
the proton. Microfilm $2.00; Xerox $6.80. 144 pages. 


INTRAMOLECULAR SIDE CHAIN INTERACTIONS 
IN LYSOZYME. PART A: A STUDY OF THE 
ABNORMAL CARBOXYL GROUPS IN 
LYSOZYME. PART B: THE EFFECT OF 
IONIZABLE GROUPS ON THE 
CHROMOPHORES OF PROTEINS. 


(L. C. Card No. Mic 59-6136) 


John Walter Donovan, Ph.D. 
Cornell University, 1959 


Part A 


Although the titration curve of lysozyme in guanidine 
hydrochloride (G) shows only normal carboxyl groups, three 
“extra’’ groups, which do not appear in the titration in KCl, 
are titrated in the acid pH range. The variations of the pKs 
of the compounds: acetic acid, imidazole, phenol and n- 
butylamine (which are similar to protein side chains) with 
concentration of G, urea and KCl, indicate that the “extra” 
groups observed in the titration curve of lysozyme must be 
carboxyl groups. Three “extra” carboxyls are found in 
each of two lots of lysozyme which differ in the number of 
carboxyls titratable in KCl. Since the three “extra” groups 
are not titratable after removal of G from a lysozyme so- 
lution by dialysis, but the observed titration curve differs 
from that of native lysozyme, this molecule presumably 
can refold into a different configuration. A water-soluble 
methylated lysozyme shows no increase in the number of 
titratable groups in G, suggesting that the “extra” carboxyls 
were esterified. 

Amide and methoxyl analyses of the native and methyl- 
ated lysozymes, taken together with the number of titratable 
carboxyls in these materials, show a discrepancy of ap- 
proximately three acid residues, presumably due to the 
three “masked” carboxyls. The total number of acid resi- 
dues in lysozyme appears to agree with these analyses. 

These carboxyls are probably abnormal because of 
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large local electrostatic effects of the positive charges of 
the €-amino groups. An acetylated lysozyme shows three 
more titratable carboxyls in KCl than the native, and no 
increase in the number of carboxyls in G. A deaminated 
derivative shows the same number of carboxyls in G as in 
KCl. A guanidinated derivative shows the same number of 
carboxyls in KCl as the native, and an increase of three 
carboxyls in G. 

The pH changes observed when G is added to lysozyme 
solutions show that the “extra” carboxyls appear to take up 
protons at the same rate as the increase in levorotation of 
lysozyme in G. Thus, an expansion of the molecule (fifth 
order with respect to G) is presumably necessary to “un- 
mask” these carboxyls. Between pHs 4.5 and 6.0, a libera- 
tion of protons when G is added suggests that some of the 
titratable carboxyls have abnormally high pKs. Between 
pHs 3.0 and 4.5, an absorption of protons indicates low pK 
titratable carboxyls. The presence of both high and low pK 
titratable carboxyls agrees with the “flatness” of the titra- 
tion curve of lysozyme in KCl. Estimates of the numbers 
of these groups are given, and the possible causes of their 
abnormality are discussed. 


Part B 


The absorption spectra of the chromophores of proteins 
undergo a shift to longer wavelengths without apparent 
change in intensity when the molecule containing them in- 
creases in negative charge by dissociation of a proton. By 
using the unshifted spectrum as a reference, a “difference 
spectrum,” characteristic of the chromophore, and closely 
approximating the first derivative of its absorption spec- 
trum multiplied by the wavelength shift, is obtained. A plot 
of AD vs. pH gives the “titration curve” of the ionizable 
groups which affect the chromophore. The ionization of 
specific groups in proteins may be followed by observing 
the changes in the spectra of the chromophores “near” 
them in the molecule. A discussion of the criteria of 
“nearness” is presented, together with data for model com- 
pounds which contain the chromophores of proteins, An 
empirical treatment of difference spectra which arise from 
wavelength shifts is presented, together with a discussion 
of the application of Beer’s law and the law of additive ab- 
sorbancies, 

The difference spectrum of lysozyme appears to be due 
to the indole chromophores only, although other chromo- 
phores are present in this molecule. The dependence of 
AD upon pH and temperature is presented, The difference 
spectrum appears to be caused by both low and high pK 
carboxyls, with zero or small enthalpy of ionization, and is 
not observed in a methylated lysozyme. The difference 
spectrum which appears at low pH in lysozyme solutions 
at 40°C, and is reversible on cooling, is discussed. The 
abnormal ionization of the phenolic groups in lysozyme is 
considered, Microfilm $3.70; Xerox $12.60. 288 pages. 








THE REACTIONS OF RECOIL TRITIUM 
WITH CARBOXYLIC ACIDS 


(L. C. Card No. Mic 59-3476) 


Ali Mohamed Elatrash, Ph.D. 
Florida State University, 1959 


The reactions of tritium atoms recoiling from the nu- 
clear reaction Li°(n,a)H® with a series of liquid aliphatic 
acids were studied. The series consists of acetic, propi- 
onic, normal butyric, iso-butyric, normal valeric, iso- 
valeric, pivalic, normal hexoic, and iso-hexoic acids. The 
activity in the gaseous products was determined using a 
gas-chromatography-flow counting technique. The activity 
in the liquid products was determined by the reduction 
method described by Wilzbach et al. 

It is proposed that all the labeled degradation products 
as well as the labeled parent acid result from a direct one 
step displacement reaction in which the energetic “hot” 
recoil tritium replaces an atom or a group in the acid 
molecule, The yield of such products is not affected by 
the presence of such radical scavengers as molecular io- 
dine. Most of the HT produced was also a result of sucha 
“hot” reaction. The production of higher molecular weight 
products was partially inhibited by molecular iodine. The 
unscavengable part was attributed to the reactions of la- 
beled radicals within the solvent cage. That part of the 
yield of labeled higher molecular weight products which is 
scavenged by molecular iodine is thought to be due to the 
reactions of thermal tritium atoms and of the labeled radi- 
cals, which diffused out of the solvent cage, with other 
radicals produced in the system, 

In general, it was found that the attack of tritium ona 
-C-H bond is more likely than that on a -C-C bond and 
that this liklihood increases with increasing molecular 
weight of the acid. The attack of T on a C-H bond more 
likely yields HT than -C-T and the yield of HT depends on 
the nature of C-H bonds ie. whether they are primary, sec- 
ondary or tertiary bonds. It is higher for the normal acid 
than for the branched isomer. 

It was also observed that the amount of a certain prod- 
uct depends at least in part on the number of the bonds 
which when ruptured will give rise to this particular prod- 
uct. For example, the yield of CHsT from the branched 
acid is greater than from the corresponding straight-chain 
acid. Within the series of normal acids, the CHsT decreases 
with increasing the molecular weight of the acid. 

The yield of the labeled parent acid increases linearly 
for the first three members of the series. The value for 
normal valeric is unexpectedly low while the per cent ac- 
tivity in normal hexoic acid is about the same as in normal 
butyric acid. For the branched acids, the yield is much 
higher for both iso-valeric and iso-hexoic than for the cor- 
responding normal acids while the value for iso-butyric 
acid is about the same as that for normal butyric acid. 

The yield of the labeled hydrocarbon from decarboxyl- 
ation of the acid decreases with increasing molecular 
weight of the acid. 

Labeled ethane and ethylene are produced in a higher 
yield from normal acids than from the corresponding 
branched isomers whereas labeled unsaturated hydrocar- 
bon of the acid (e.g. propylene from butyric acid) is higher 
for the branched acid than for the straight chain isomer. 
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THE APPROXIMATE CALCULATION OF THE 
ENERGY LEVELS OF LINEAR MOLECULES 


(L. C. Card No. Mic 59-5073) 


Lawrence James Garfield, Ph.D. 
University of Minnesota, 1959 


The quantum mechanical calculation of the energy lev- 
els of molecules is fundamental to the understanding of 
their spectroscopic and chemical behavior. However, the 
mathematical complexities involved in the quantitative as- 
pects of most existing theories for approximately solving 
the Schroedinger wave equation are quite formidable. This 
dissertation is devoted to the investigation and develop- 
ment of a method which circumvents some of these com- 
plexities. 

The method takes advantage of the cylindrical symme- 
try of linear molecules by using a variational treatment 
which seeks the best wave function separable in cylindrical 
coordinates. The resulting set of simultaneous, ordinary, 
integro-differential equations can be solved by an iterative 
procedure, 

Calculations are made of the energy levels of the sim- 
plest polyatomic molecules, linear groups of hydrogen 
atoms. Although such systems are of small chemical in- 
terest, use is made of their relative simplicity to test the 
method, Also an attempt is made to reduce the labor in- 
volved in the evaluation of the electron interaction inte- 
grals appearing in these equations. 

Calculations of the energies of several states of Hi are 
first made by restricting the choice of wave functions to 
those which are solutions to the problem of an electron 
moving in a cylindrical box. After optimizing the energy 
with respect to the dimensions of the box, the energy of 
the lso state and 2pm bonding states are calculated to be 
-0.3718 a.u. and -0,1960a.u. respectively at an internu- 
clear distance of 2.00 a.u. These compare unfavorably 
with the exact values of -1.1031 a.u. (R=2.00 a.u.) and 
-0.2574 a.u. (R=8.150 a.u.) although the closer agreement 
in the case of the 2pm state suggests that this approxima- 
tion may be more useful for excited states of linear mole- 
cules. 

Subsequent calculations of the energies of the lso sym- 
metrical state of Hi and the 1so symmetrical and antisym- 
metrical states of Hy* and H/** are carried out by assum- 
ing no dependence of the electronic wave functions and by 
choosing the functional form of the r dependence to be 
f(r) = 2ae~"; ais 2 constant. 

The energy of Hz is calculated to be -1.0550 a.u. at an 
optimum value of a = 0.90. In this case the calculation 
was then continued through one iteration cycle and the re- 
sulti energy | was determined ‘o be -1 -0600 a.u. For lin- 
ear Hj* and Hj** the calculated °g and °u electronic ener- 
gies at optimum values of the parameter a are as follows: 





State E(a.u.) a Taylor’s* Energy (a.u.) 
Hy* O¢ -1.606 1,075 
ou -1,159 0.975 
i -2.250 1.125 -2.035 
ou -1.787 1,125 -1.448 








*Some intermediate results drawn from an LCAO calcula- 
tion of R. Taylor, Proc. Phys. Soc., A64, 249 (1951). 
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From these results it is concluded that a number of 
iterations would be necessary to provide adequate agree- 
ment with exact values of the ground state energies of 
short molecules such as Hz. On the other hand, the im- 
provement given by this method over that of asimple LCAO 
treatment in the case of H, is seen to be considerable, 
and the expectation that wave functions of longer molecules 
are better suited to separation in cylindrical coordinates 
seems to be justified. 

A reduction of the labor involved in the evaluation of 
the electron interaction integrals resulting from the gen- 
eral variational separation of the Schroedinger equation 
in cylindrical coordinates seemed necessary before this 
method could be practically applied to any chemically sig- 
nificant molecules. Use of mathematical methods similar 
to those developed for the estimation of condenser capac- 
ities results in a separate variation principle for esti- 
mating these integrals which can be combined with the 
original quantum mechanical variation principle to yield a 
system of non-linear, simultaneous, one-dimensional in- 
tegro-differential equations. These equations may provide 
a basis for future calculations of the energies of linear 
molecules. Microfilm $2.00; Xerox $5.00. 99 pages. 


THE POLARIZATION OF THE HYDROGEN ATOM 
AS RELATED TO ENERGY CALCULATIONS OF 
THE HYDROGEN MOLECULE ION 


(L. C. Card No, Mic 59-4796) 


Murray Geller, Ph.D. 
Northwestern University, 1959 


The idea of using the polarizability of the hydrogen 
atom as a guide to the determination of what types of wave 
functions will give good results for the energy of the hy- 
drogen molecule ion has been introduced, 

All of the variation functions previously used for the 
hydrogen molecule ion have been rechecked and some were 
found to be in error. Several new functions have been pro- 
posed and the results for these new functions have been 
tabulated. Wave functions involving “on-center” orbitals, 
“off-center” orbitals and “smoothed” orbitals have been 
critically examined. The possible extension of these types 
of wave functions to more complex molecules is consid- 
ered and discussed, 

Various wave functions have been used to determine 
the polarizability of the hydrogen atom and a general de- 
velopment of the polarizability has been obtained for an 
arbitrary wave function. From this general development, 
the interrelationship between the polarizability of the hy- 
drogen atom and the energy of the hydrogen molecule ion 
is discussed. 

The significance of the parameters occurring in the 
above wave functions is considered from a theoretical 
viewpoint and the values of the various parameters are 
compared for the functions investigated. 

A number of new integrals have been worked out ina 
general form, and the limiting behavior of these integrals 
is considered. Microfilm $2.00; Xerox $4.00. 172 pages. 
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SOME PHYSICAL AND CHEMICAL PROPERTIES 
OF SCANDIUM AND THE RARE EARTHS 


(L. C. Card No. Mic 59-5054) 


Maynard Allyn Hiller, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Jack E, Powell. 


Conductances, densities, partial molal volumes, solu- 
bilities, and transference numbers were measured for 
scandium chloride, nitrate, and perchlorate. 

The stability constants of the chelates formed by the 
rare earths and scandium with ME(1, 2-bis-[2-di(carboxy- 
methyl)aminoethoxy] ethane) and DE(2,2'-bis -[di(carboxy - 
methyl)amino] diethyl ether) were measured polarographi- 
cally. In addition, the stability constants of the scandium 
chelates of HEDTA (N'-hydroxyethyl)-ethylenediamine-N, 
N,N'-triacetic acid), EDTA-(ethylenediamine-N,N,N',N'- 
tetraacetic acid), DCTA (1,2-diaminocyclohexane-N,N,N', 
N'-tetraacetic acid), and DETPA ((carboxymethy})-bis - 
[2-di-(carboxymethyl)aminoethyl]amine) were also meas- 
ured, 

Due to hydrolysis and formation of polymeric hydroxy- 
complexes, the conductance data could not be used to obtain 
an answer for the ionic conductance of scandium (III) at 
infinite dilution, As was expected, the equivalent conduct - 
ances of the scandium solutions were higher than the rare 
earth series. 

The transference number data did not suffer so badly 
from hydrolysis errors as did the conductances since the 
transference number determinations were limited to higher 
concentrations in order to get a visible boundary by the 
moving boundary method. However, even so, there was an 
appreciable amount of hydrolysis even in the most concen- 
trated solutions. 

Formation constants need to be known accurately for 
every possible species in solution before the contribution 
of individual species to the conductance and transference 
data can be determined. 

When the data was corrected for the conductance due to 
hydrogen ion, the equivalent conductance was observed to 
decrease in very dilute solutions. This was . be expected 
since the Sc(OH)**, Sc(OH)z, and Sc[(OH)2Sc],,°*"* spe- 
cies would certainly make a smaller contribution to the 
total conductance than scandium (II) due to their greater 
size and lesser charge per unit weight. 

The stability constant data indicate that separation of 
the rare earths in the middle of the series would be quite 
poor with either ME or DE as ion-exchange eluants. With 
all six chelating agents measured, scandium would precede 
the rare earths in the elution sequence as evidenced by the 
stability constant values. 

Microfilm $2,35; Xerox $8.20. 180 pages. 





INFRARED INTENSITY OF BENZENE 
IN THE CONDENSED PHASE 


(L. C. Card No. Mic 59-5038) 


Ettigi Sivappa Jayadevappa, Ph.D. 
Kansas State University, 1959 


The measurement of the true integrated absorption co- 
efficients of the four infrared active fundamentals of ben- 
zene has been made in the liquid phase. The experimental 
liquid phase values have been used to calculate the inten- 
sities in the gas phase on the basis of the Debye relation- 
ship involving the refractive index of the liquid. The gas 
phase intensities thus obtained have been compared with 
the measured values of the intensity in the gas phase to 
verify the applicability of the Debye relationship. It has 
been concluded that the relationship is not one of general 
validity. The need for more experimental results has been 
indicated. 

The intensity of the 15-micron fundamental of benzene 
has been determined in cyclohexane, iso-octane, methyl 
formate and ethyl propionate solvents at various concen- 
trations of benzene, It has been found that the intensity 
obtained in solutions are, in all cases, greater than that in 
liquid benzene, The nature of variation of intensity with 
mole fractions of benzene, however, is different in differ - 
ent solvents. The polar solvents seem to exert similar 
effects as indicated by similar variation of intensities 
through the range of mole fractions studied. 

It has been observed that the intensities in solution tend 
to a common limiting value in all the solvents as the mole 
fraction of benzene tends to zero. These observations have 
been taken as evidence of intermolecular perturbations. 
The existence of a 7-7 interaction in liquid benzene has 
been suggested. 

The experimental data has been used to check the valid- 
ity of the existing theoretical relationships giving the ratio 
of the intensity in solution to that in the gas phase, The 
relative merits of the different relationships has been dis- 
cussed on the basis of the experimental data. 

The experimentally observed frequency shifts and the 
half-intensity band widths in the four solvents have been 
discussed, A relationship existing between the half-inten- 
sity band widths and the peak intensities has been demon- 
strated. Microfilm $2.70; Xerox $9.40. 207 pages. 


SOME ASPECTS OF THE HOMOGENEOUS 
HYDROGENATION OF PERSULFATE 
ION IN AQUEOUS SOLUTION 


(L. C. Card No. Mic 59-6393) 
Amando F, Kapauan, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Wilmarth 


Earlier work in this laboratory indicated that the homo- 
geneous reaction between hydrogen gas and persulfate ion 
in aqueous solution, 


He + S20, —- 2H* + 280, , (1) 


is a chain process involving free radicals. Study of the 
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effect of changes of pH on the rate of reaction showed at 
least two regions where the rate changed markedly with pH. 

Study of the kinetics of the hydrogenation in the region 
between pH 11 and 0.3 M NaOH leads to the conclusion that 
the acid dissociation of OH radicals, 


OH + OH” —-H20 +0 , (2) 


is observable kinetically in this system at about 0.05 M 
NaOH concentration. This conclusion is supported by the 
similarity of the pH dependence of the hydrogenation reac- 
tion to the pH dependence of the persulfate catalyzed O2 
exchange with the solvent reported earlier by Giuliano, 
Schwartz, and Wilmarth. 

Between pH 3 and 7 a change in rate with pH was found 
at around pH 5.5. This was attributed to the competition 
between Hz and OH™ for the SO, radical according to the 
reactions, 


SO, +H2—-SOQ, +H*+H (3) 


and 
SO,~ +OH~ —-SO, + OH. (4) 


This conclusion is supported by the absence of any observ- 
able SO,” - OH equilibration in the presence of He. 

A small rate change in the hydrogenation was found at 
pH 9, which could be attributed either to an acid-base 
change in an unspecified impurity or to a similar change 
in HO2. 

The occurrence of a rapid parahydrogen conversion in 
hydrogenating solutions at pH 3 indicated the presence of 
H atoms at this pH. No such conversion was observed at 
0.3 M NaOH, suggesting that the H atom undergoes a change 
between pH 3 and this high base concentration. Careful 
analyses showed the absence of Oz2 in the hydrogenating so- 
lution at 0.3 M NaOH, indicating that the formation of HO2 
is not the cause of the absence of conversion at this pH. 
Thus, the H atom is postulated to be converted either into 
e or into the impurity complex H.X at 0.3 M NaOH. 

Addition of small amounts of O, to the hydrogenating sys- 
tem indicates the formation of O2 from e byachangein rate 
and rate law, while the disappearance of parahydrogen con- 
version at pH 3 indicates the analogous formation of HOz 
from H. Further addition of O2 at pH 3 causes an increase 
in rate at 0.001 M persulfate concentration, suggesting the 
formation of the Oz adduct of HOz. 

Microfilm $2.00; Xerox $6.00. 125 pages. 


STUDIES OF THE MECHANISM OF BRIGHT 
PLATING IN THE ACID COPPER BATH 


(L. C. Card No. Mic 59-1361) 


Bacon Ké, Ph.D. 
Wayne State University, 1953 


Supervisor: Dr. Dan Trivich 


In the acid copper bath, polarography shows that thiourea 
suppresses the maximum and shifts E, , for copper to more 
negative potentials, while dextrin lowers the diffusion cur- 
rent, the effects of the two being additive. 

On copper single crystals, the bath without brighteners 
gives bright, single crystal deposits on (111) faces and 





polycrystalline, matte deposits elsewhere. With brighten- 
ers, the deposits are polycrystalline and bright all over. 

Thiourea with S** shows no localized adsorption on copper 
single crystals. Microfilm $2.00; Xerox $6.00. 125 pages. 


CHEMISORPTION OF OXYGEN ON NICKEL 
(L. C. Card No. Mic 59-4817) 


Robert James Leak, Ph.D. 
Northwestern University, 1959 
Adviser: P, W. Selwood 

The original problem was to investigate the mechanism 
of chemisorption of oxygen on finely divided nickel sup- 
ported on silica. The principal means of investigation was 
the measurement of the changes of magnetization which 
occurred as oxygen was chemisorbed on the surface of the 
nickel particles. A combined AC permeameter and volumet- 
ric adsorption apparatus was used to obtain simultaneously 
magnetization-volume and pressure-volume isotherms. 

Initial experiments at room temperature showed that 
hydrogen, oxygen, and water all lowered the magnetization 
of nickel. The decrease due to oxygen was a result of oxi- 
dation of ferromagnetic nickel to nickel oxide, and not to 
the formation of surface covalent bonds. In an attempt to 
prevent oxidation and to study only the chemisorption of 
oxygen on nickel, the decomposition of nitrous oxide on 
nickel was used as a source of oxygen. The decomposition 
was found to occur instantaneously even at -78° C. on cata- 
lysts which had been deactivated by sintering. 

The original problem was extended to a more detailed 
study of the nickel-hydrogen system when a positive mag- 
netic effect was discovered at low temperatures on sin- 
tered catalysts. All gases including oxygen increased the 
magnetization upon chemisorption at low temperatures. 
Chemisorption at higher temperatures on the same cata- 
lysts lowered the magnetization. The positive effect was 
useful in distinguishing between the chemisorption of oxy- 
gen which increased the magnetization and oxidation which 
lowered the magnetization. The increase of magnetization 
was considered to be due to the large effect of the mag- 
netic anisotropy of the nickel particles in low field meas- 
urements. True chemisorption produced both the increase 
and decrease of magnetization. The sign of the magnetic 
change was the same for the chemisorption of all gases 
provided they were chemisorbed at the same temperature 
and on the same catalyst. 

Oxygen, as derived from nitrous oxide, was chem- 
isorbed at -78° C. with no subsequent oxidation. Molecular 
oxygen at -78° C, showed a slight indication of chemisorp- 
tion, but there was a subsequent oxidation which overcame 
the surface chemisorption. Admission of oxygen at -130°C. 
increased the extent of chemisorption, but the surface re- 
action was still overcome at higher coverages by oxidation. 
At -183° and -196° C. oxygen was successfully chemisorbed 
with no bulk oxidation. 

Two conclusions were reached concerning the nature 
of the bonding involved in chemisorption, From the simi- 
larity of the effects of hydrogen and oxygen on the magnet- 
ization of nickel it appeared that a covalent bond was 
formed between the adsorbate and adsorbent. Secondly it 
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seemed the d-band was involved in the chemisorption of 
oxygen and not the s-band as is so often stated in the lit- 
erature. An alternative interpretation could be that the 
s-band was used in bonding oxygen, but this produced an 
upset in the density of states of the overlapping d-band as 
q secondary effect. The results are also interpretable in 
terms of a localization theory for chemisorption bonding. 
Microfilm $2.00; Xerox $5.40. 109 pages. 


ELECTROCHEMICAL REDUCTION OF 
THE CARBONYL GROUP 


(L. C. Card No. Mic 59-5396) 


Glenn William Mansell, Ph.D. 
The Ohio State University, 1953 


The electrochemical reduction of acetone in alkaline 
solution has been the subject of several recent investiga- 
tions. Wilson and Wilson’ studied the effects of current 
density, temperature, and alkali concentration ‘on the 
amount of pinacol formed by reduction of acetone in potas- 
sium hydroxide solution at a mercury cathode. Hennig and 
Kimball’ studied the kinetics of the electrolytic reduction 
of acetone in sodium hydroxide solution at a mercury cath- 
ode and reported the effects of acetone concentration, al- 
kali concentration, the nature of electrolyte, and current 
density on the rate of pinacol formation. McHenry et al° 
failed to obtain the maximum yields of pinacol reported by 
Wilson and Wilson. 

The purpose of the dissertation was to determine the 
effect of various experimental conditions on the yield of 
of pinacol obtained by reduction of acetone in alkaline so- 
lution. The reductions were carried out in an apparatus 
which permitted determination of the total amount of hydro- 
gen utilized in acetone reduction. A satisfactory procedure, 
involving periodate titration, was developed for determin- 
ing the amount of pinacol formed in the catholyte. Since 
pinacol and iso-propyl alcohol are the only reduction prod- 
ucts, the alcohol yields could be determined by difference, 
from the total hydrogen absorbed and the amount used to 
form pinacol, 

An amalgamated copper cathode was shown to give 
yields of pinacol which were reproducible and at least as 
good as those at a mercury cathode. The use of tetrameth- 
ylammonium hydroxide as electrolyte gave better yields of 
pinacol than did the use of potassium or sodium hydroxide. 
In the cases of potassium and sodium hydroxide, alkali 
concentration had little effect on pinacol yields, but with 
tetramethylammonium hydroxide the maximum yields were 
obtained when the alkali concentration was about 0.6 N. 

Increased acetone concentration improved the pinacol 
yield until the catholyte became heterogeneous at high ace- 
tone concentrations. This was less significant at a rotating 
cathode. Addition of methanol to the catholyte lowered the 
pinacol yield. 

A lower catholyte temperature gave higher pinacol 
yields. At the lower temperatures, rotation of the cathode 
also gave improved pinacol yields, but above 25°C rotation 
of the cathode ceased to have any effect. 

Current densities from 50 to 150 milliamperes per 
Square centimeter had little effect in sodium or potassium 
hydroxide solutions, but in tetramethylammonium hydroxide 








higher pinacol yields were obtained at the lower current 
density. 

The use of potassium carbonate in place of potassium 
hydroxide did not affect pinacol yields, but replacement of 
tetramethylammonium hydroxide by tetramethylammonium 
methyl sulfate as electrolyte did result in a lower pinacol 
yield. 

Tetramethylammonium methyl sulfate was prepared by 
the reaction of trimethylamine with methyl sulfate in cold 
methanol. Tetramethylammonium hydroxide solutions 
were prepared from this salt by passing an aqueous solu- 
tion through a column of Dowex-2 (a strongly basic anion 
exchange resin) or by electrolyzing the solution in a di- 
vided cell to form the hydroxide in the cathode compart - 
ment. 

Reduction of levulinic acid in potassium hydroxide so- 
lution at an amalgamated copper cathode gave only traces 
of the pinacol type product. ¥-Hydroxy-valeric acid was 
recovered from the catholyte as y-valerolactone in 58 per 
cent yield. 

Reduction of methyl ethyl ketone in tetramethylammo- 
nium hydroxide solution at an amalgamated copper cathode 
gave an almost quantitative yield of sec-butyl alcohol. 

Microfilm $2.00; Xerox $6.20. 126 pages. 
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THE IONIZATION CONSTANTS AND 
ESTERIFICATION RATES OF SUBSTITUTED 
PHENYLPROPIOLIC ACIDS 
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Introduction 


The Hammett equation’ has been extremely useful in 
compiling a quantitative arrangement of meta and para 
ring substituents according to their influence on the side 
chain reactions of benzene derivatives. This logarithmic 
relationship between rates of reactions and equilibrium 
constants holds true for meta- and para-substituted reac- 
tants because the substituents contribute only an electrical 
influence to the reactivity. No such relationship exists, 
however, for ortho-substituted derivatives because steric 
effects are superimposed upon the electrical effects, and 
no successful scheme has been devised for separating 
the steric and electrical effects. The purpose of the 
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dissertation, then, was to find a benzene side chain which 
would be free from steric effects of ordinary substituents 
in the ortho position, If this were successful, only the 
electrical effect would remain, and the Hammett equation 
could then be used for correlating the influence of substitu- 
ents in the ortho position with that of the meta and para 
substituents on the side chain reactivity. 

Phenylpropiolic acid appeared to have a structure that 
would not be sterically affected by ortho substituents. The 
ethynylene group (-C=C-) is linear and coplanar with the 
ring, and its steric requirements are small compared to a 
saturated side chain. The reactive function, the carboxyl 
group, should be out of the range of ordinary steric effects. 

Phenylpropiolic acid and its monosubstituted chloro, 
nitro, and methoxy derivatives in the three ring positions 
were synthesized. The ionization constants and the rates 
of acid-catalyzed esterification in methanol were meas- 
ured, These data were tested in the Hammett equation 


k K 
log ey p log Ko 
k K 
by plotting log against log re 
cation rate of phenylpropiolic acid, k is the rate of a sub- 
stituted phenylpropiolic acid, Ko and K are the ionization 
constants of the corresponding acids, and p is a constant. 
As in the other applications of this relationship the data 
from the meta and para derivatives were expected to con- 
form to the equation. This would be indicated by the points 
corresponding to them forming a straight line. If the points 
on the plot corresponding to the ortho derivatives lie on 
that same line, then steric effects from the substituents 
can be considered absent from these reactions of ortho- 
substituted phenylpropiolic acids. That is, the ortho sub- 
stituents will be influencing the reaction only by electrical 
effects; so the constants from these derivatives will obey 
the Hammett relationship. 


where ko is the esterifi- 


Experimental 


The general synthetic route toward the substituted 
phenylpropiolic acids began with the correspondingly sub- 
stituted benzaldehyde. The sequence of steps is given 
below. 

1, C2H;OH_ 


XCeH,-CHO _CH2(CO2H)2 | yon CH=CH-COsH os 
. Br, 








XC,H,-CHBr-CHBr-CO.C,H; 228° xC,H,-C=C-CO2C2Hs 


OH™ 





—> XC,H,-C=C-CO2H 


Each acid was recrystallized to a constant melting point, 
and each gave a neutral equivalent indicating purity of bet 
ter than 99.5 per cent. 

The ionization constants were determined in 35 per 
cent dioxane- 65 per cent water (wt.) at 25° by means of 
a line-operated, glass electrode pH meter to measure the 
acidity while titrating the acid with standard sodium hy- 
droxide. A smooth curve was drawn through the points on 
a plot of pH vs. ml. of added base, and the ionization con- 
stant was calculated from values on that curve by means 
of the common equilibrium expression 


[H*] ([salt] + [H*]) 
[acid] - [H*] 





x - IA] . 
[HA] 








-2.8°- 








O0-OCHs 

















1 it ‘ 


— 








Figure 1. Hammett Relationship between Log k and 
Log K/K,, for Substituted Phenylpropiolic Acid 


without neglecting any [H*] terms, because these acids are 
relatively strong (pK < 4).? 

The rates of acid-catalyzed esterification in methanol 
were measured by the same procedure used by Smith.* 
The initial concentration of the organic acid was approxi- 
mately 0.4 M and that of the hydrogen chloride catalyst 
about 0.01 M. The rate of each acid was determined at 25° 
and at 35°. Rate constants were calculated from the fol- 
lowing expression, the derivation of which is explained by 


Smith. 


where a is the original concentration of organic acid, x is 
the concentration of ester formed at time t, andr isa 
constant depending on the temperature and independent of 
the acid used. The values of r, 0.22 at 25° and 0.28 at 35°, 
were obtained by interpolation from Smith’s data. The 
values of k were calculated by averaging the individual 
values obtained during 20 to 55 per cent completion of the 


reaction. 
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Table I 


Ionization Constants and Acid-Catalyzed Esterification 
Data of Substituted Phenylpropiolic Acids 


























7 m.p. K; 2,0 X 10° k 250 x 10° k 350 x 10° E los PZ 
Substituent % (35% dioxane) | 1./mole-sec. |1./mole-sec.|kcal7mole| “8 —= 
—— 

H 136.9-137.5 5.8 0.53 + .01 1.17 ¢ .02 {14.5 0.4] 7.3 0.3 
o-Cl 132.7-133.8 8.3 0.48 1.12 15.3 7.9 
m-Cl 144,3-145.1 10 0.40 0.90 14.7 7.3 
p-Cl 192 -193(dec.) 8.5 0.42 0.92 14.3 7.1 
o-NO2 | 160.5-161.0 15 0.41 0.93 15.0 7.6 
m-NO2 | 143.7-144.4 19 0.29 0.63 14.4 7.1 
p-NOz 204 -205(dec.) 27 0.25 0.57 14.8 7.3 
0-OCHs | 128.0-128.4(dec.) 4.3 0.73 1.63 14.7 7.6 
m-OCHy | 107.8-108.8 6.2 0.50 1.15 15.2 7.8 
p-OCHs 144.0-144,4(dec.) 3.6 0.56 1.28 15.1 7.8 








From the rate constants at the two temperatures, acti- 
vation energies E and log PZ factors were calculated from 
the Arrhenius equation. __ 

All of the experimental results are listed in Table I. 


Discussion 


Figure 1 shows the plot of the logarithms of the esteri- 
fication rate constants at 25° and at 35° against the loga- 
rithms of the ionization constants for the substituted phen- 
ylpropiolic acids. The straight lines have been drawn by 
the method of least squares to include all but the points 
corresponding to the ortho-substituted acids. It is appar- 
ent that the points corresponding to the meta and para de- 
rivatives fall in general along the lines as expected, but 
the points corresponding to the ortho derivatives do not 
come close enough to be considered in agreement with the 
Hammett relationship. Consequently, it is concluded that 
some steric effect from ortho substituents is operative. 

The nature of this steric effect is not apparent. It is 
significant, however, that the esterification rates of the 
ortho derivatives are higher than would be predicted by the 
Hammett equation. This increased rate indicates at least 
that there is no bulk interference by the ortho group at the 
carboxyl function, for that would tend to decrease the rate. 
The steric effect which is present may be an electrostatic 
influence between the ortho substituent and the side chain. 
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CONDUCTANCE OF ELECTROLYTE 
SOLUTIONS STUDIED WITH CONCENTRIC 
CYLINDRICAL ELECTRODES 


(L. C. Card No. Mic 59-4822) 
Ronald Alfred Munson, Ph.D. 
Northwestern University, 1959 


Concentric cylindrical electrodes have been used to 
investigate conductance changes in a number of aqueous 










electrolyte and in a few ethylene dichloride solutions. The 
radii of the electrodes were 1.27 x 10° centimeters and 
0.7 centimeters. Pulses of 100 to 550 volts were used to 
compare resistances at times ranging from two to one 
thousand microseconds. The data obtained by making the 
central electrode negative during the pulse and that ob- 
tained in non-aqueous solution are difficult to interpret 
due to surface effects. The data obtained by making the 
central wire positive are, in general, amenable to treat- 
ment, 

Neutral salt solutions exhibited a relative decrease in 
resistance which was a function of the product of the volt- 
age and the time and independent of the concentration of 
the salt. This decrease in relative resistance is explained 
quantitatively by the replacement of the salt cation by hy- 
drogen ion generated at the central electrode. The data 
allow calculation of the mobilities of the cation of the salt 
and the cation generated at the central electrode without 
reference to the transference number or the mobility of 
the anion present. 

Acid solutions showed decreases in relative resistance 
which were smaller than those of salt solutions. This de- 
crease in relative resistance was due, for the most part, 
to diffusion of the acid generated at the central electrode 
out into the solution. The equation for the diffusion from 
a cylindrical source has been solved for the short times of 
the experiments by making use of an asymptotic expansion 
of the Bessel function involved. 

Solutions of strongly basic anions, which react with the 
hydrogen ion generated at the central electrode, showed a 
decrease followed by a sharp increase in resistance. The 
time at which a minimum in resistance occurs might be 
used as a measure of the rate of the reaction. These ex- 
periments found that the minimum resistance time de- 
pended upon the voltage of the pulse thus indicating the 
possible presence of a layer of adsorbed cations and that 
the reaction of the hydrogen ion with the anions studied 
was fast. Weakly basic anions reacted with the hydrogen 
ion generated at the central electrode to produce a smaller 
decrease in resistance than was found for salt solutions. 
By empirical comparison of the results for sodium acetate 
and sodium bicarbonate solutions, it has been possible to 
estimate the true ionization constant of carbonic acid. The 
estimated value is in agreement with that found in the lit- 
erature. 

Polyelectrolyte solutions exhibited a second Wien effect 
which has been found to decrease with increasing concen- 
tration and showed little or no dependance upon molecular 
weight or charge of the gegenion. The polyelectrolyte Wien 
effect is about fifty times larger than the second Wien ef- 
fect of normal 1-1 electrolytes. The cause of the polyelec- 
trolyte Wien effect has been interpreted as an expansion of 
the ion atmosphere of the polyions in the presence of an 
electric field. This theory predicts the observed concen- 
tration dependance of the polyelectrolyte Wien effect and 
its independance of the charge borne by the gegenion. 
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SPECTROSCOPIC STUDIES OF SOME 
MOLECULAR PROBLEMS. 

PART I: NORMAL COORDINATE ANALYSIS 
AS A TOOL FOR ELUCIDATING MOLECULAR 
STRUCTURE — IRON PENTACARBONYL. 
PART II: A STUDY OF n—-2* TRANSI- 
TIONS — ALKYL NITRITES AND 
ROTATORY DISPERSION. 


(L. C. Card No. Mic 59-3484) 


Michael F. O’Dwyer, Ph.D. 
Florida State University, 1959 


Part I is a study of the structure of iron pentacarbonyl 
from its infrared spectrum using normal coordinate analy- 
ses to fit the observed frequencies to a molecular model. 
Most previous physical evidence has pointed to a trigonal 
bipyramidal structure, but a measured small dipole mo- 
ment and theoretical hybridization studies tend to favor a 
tetragonal pyramidal model. It was for these reasons and 
the lack of reliable Raman data (just recently available 
(March, 1959)) that the infrared spectrum was reinvesti- 
gated. 

A description is given of the Wilson F G matrix method 
together with the symmetry coordinates and F and G ma- 
trices necessary for the normal coordinate analyses using 
both the trigonal bipyramidal model and the tetragonal 
pyramidal model of iron pentacarbonyl. The infrared 
spectra were run in the gaseous and liquid phases down to 
360 cm * using potassium bromide and sodium chloride 
optics. Three bands, not previously reported, are at 364 
cm *, 377 cm’ and 430 cm”. These, together with those 
previously observed, result in one too many observed in- 
frared active fundamentals for the trigonal bipyramidal 
structure and two too few for the tetragonal pyramidal 
structure in the region where the iron-carbon stretching 
and iron-carbon-oxygen bending vibrations are expected to 
occur. If the latter vibrations are assigned as the higher 
in frequency of the two kinds (this is what is expected from 
assignments of similar bands in other carbonyls), and val- 
ues for the force constants taken to be within certain lim- 
its (again in analogy with those in similar compounds), it 
is found that the normal coordinate analysis gives good 
agreemént with the assigned set of frequencies only for the 
tetragonal pyramidal model. 

Part II is concerned with various aspects of n—1* 
transitions. In the first section a study is made of the 
spectra of alkyl nitrites. The extensive published data on 
the system of diffuse bands in the absorption spectra of 
alkyl nitrites between 3000 and 4000 A° has been examined. 
The band structure varies somewhat from primary to sec- 
ondary to tertiary compounds, but varies very little with 
change in the alkyl chain. From infrared studies, the ex- 
istence of cis and trans isomers about the -O-N= bond has 
been shown previously, and it has been found that the ter- 
tiary nitrites are predominantly trans, secondary ones 
mostly trans and primary ones can exist appreciably in 
the cis form. 

In this work, three alkyl nitrites (1-octyl nitrite, 2- 
octyl nitrite and 2-methyl-2-octyl nitrite) have been found 
to emit a phosphorescence (beginning at 19,750 cm™* and 
extending towards the red), but no fluorescence, Since 
this emission is very nearly the same for the three com- 
pounds, it is assumed to be from one isomer only, the 
trans form. It corresponds fairly well with singlet -triplet 
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absorption spectra, which vary for the three compounds in 
a way indicative of the different isomer ratios. The ob- 
servation of a phosphorescence and no fluorescence sug - 
gests that the upper states, both the triplet and the orbit- 
ally related singlet (assumed to be the longest wavelength 
S' — S transition), are (n,7*) states (an assignment on the 
basis of blue-shift phenomena is not tenable due to decom- 
position etc. in nolar solvents). A vibrational analysis of 
the emission spectrum confirms this, and leads to assign- 
ment of the transitions as *’*A" (n,7*) — ‘A’. 

In the second section, the effect of intercombinational 
transitions on optical rotatory dispersion is discussed. 

Microfilm $2.20; Xerox $7.80. 168 pages. 


NUCLEAR QUADRUPOLE RESONANCE 
SPECTROSCOPY APPLIED TO CHEMICAL 
BONDING STUDIES OF SOME 
ANTIMONY-HALOGEN COMPOUNDS 


(L. C. Card No. Mic 59-5810) 


David John Parker, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor C. Daniel Cornwell 


The radiofrequency quadrupole spectra of trimethyl- 
stibine dihalides have been examined and the quadrupole 
coupling constants of antimony, chlorine, bromine, and io- 
dine determined from the resonance absorptions. These 
coupling constants in Kc/sec are: 


1. For (CHs)sSbClz, (e*Qq/h)c) = -28091.8 + 2.0 
and (e* Qq/h)s, = -663093 + 105. 


2. For (CHs)3SbBrz, (e*Qq/h)pr = 192254 ¢ 50 
and (e*Qq/h)sp = -631127 ¢ 175. 


3. For (CHs)3Sbl2, (e*Qq/h); = -845400 t 175 
and (e*Qq/h) 5}, = -550650 + 170. 


From these coupling constants the ionic characters of the 
antimony -halogen bonds in these compounds have been 
found to be 70%, 65%, and 57% in the order of compounds 
given above. These large transfers of electrons from an- 
timony to halogen orbitals obviate the use of antimony d 
orbitals in the bonds. Resonance hybrid bonding interpre- 
tations have been carried out using the quadrupole data; 
these stand in support of high electron densities in chlorine 
valence shell orbitals and low electron densities in anti- 
mony 5d orbitals. 

The apparatus, which can be used for searching the 
spectral range from 1 Mc/sec to over 600 Mc/sec, is de- 
scribed, A commercially available gaussmeter was con- 
siderably modified to serve as the oscillator -detector 
section of the spectrometer for work between 1 and 30 
Mc/sec. A very high frequency oscillator-detector was 
developed for work from 50 to 250 Mc/sec. This unit is 
superregenerative and utilizes a coil-capacitor tuned cir- 
cuit. The design and operating conditions for these two 
spectrometer oscillators are given in some detail. 
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THE THERMODYNAMIC PROPERTIES OF 
PRASEODYMIUM HYDROXIDE IN ACID, 
NEUTRAL, AND ALKALINE SOLUTIONS AT 25°C. 


(L. C. Card No. Mic 59-5443) 


Frederick William Rakowsky, Ph.D. 
The Ohio State University, 1954 


A study of the equilibria of two praseodymium oxides 
in dilute solutions of sodium hydroxide and hydrochloric 
acid has been made. In addition, the extent of hydrolysis 
of praseodymium chloride has been determined. 

It has been shown that the numerically predominant ion 
in neutral and acidic solutions is the triply charged posi- 
tive ion, Pr+++, while in base solutions, praseodymium 
hydroxide is the predominant species. This is in line with 
the highly basic character of the rare earth hydroxides. 

The principal equilibria of the two praseodymium ox- 
ides in dilute acid and base are shown in the following table 
together with their corresponding values of the equilibrium 
constant and of standard free energy change. 

The solubility in acid and neutral solution was deter- 
mined by spectrophotometric analysis, in base solutions 
by means of activation analysis. 

The lower solubility of Pr,O,,; relative to praseodymium 
hydroxide is explained as the solubility of praseodymium 
hydroxide which has recrystalized onto the Pr,gQ,: and has 
assumed the more stable Pr,QO,, crystal structure. 





Table I 
K K AF 
This Re- This Re- 
Literature 
search search 





SUMMARY Pr(OH); 





(1) Pr(OH)ss = Pr(OH)s 5.0 x 10 |2.2x 10° 4500 
(2) Pr(OH)s + H* = Pr(OH)z + H2O 1.4 x 10° -4300 
(3) Pr(OH)2 + H* = Pr(OH)** + HO 5.0 x 10° -5100 
(4) Pr(OH)** + H* = Pr*** + H,O 6.3 x 10° -13000 
(5) Pr(OH)ss + OH = Pr(OH); or H2PrO; + H20/2.3 x 10° 3600 
(6) Pr(OH)ss = H2PrO; + H* 2.3x 10°" 23000 


(7) Pr(OH)ss = Pr*** + 30H™ 2.2 x 10°*°6.7 x 10°” 39000 

















(20) Pre Oi. + 3/2 HeO = Pr(OH)s + 1/6 O2 3.0x 10° |3.9x 10° 6200 


(21) PreOu:8 +1/2 HeO + H* = Pr(OH)2 + HzO + 
1/6 O2/5.3 x 10°" 380 
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OXIDATIVE DEGRADATION OF 
2,3-DIMERCAPTO-1-PROPANOL 


(L. C. Card No. Mic 59-5817) 


Edward Grant Rippie, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Takeru Higuchi 


The kinetics of the oxidative degradation of 2,3-dimer - 
capto-1-propanol (BAL) by molecular oxygen has been in- 
vestigated. The present study represents a kinetic inves- 
tigation of the copper catalyzed oxidation of BAL inaqueous 
solution as well as a study of the autoxidative process oc- 
curring in the absence of catalytic quantities of metals. 








The copper catalyzed oxidation of BAL was found ex- 
perimentally to follow first order kinetics with respect to 
substrate, after a short induction period, the rate of oxida- 
tion decreasing with increasing hydrogen ion concentration. 
The pseudo first order rate constants observed also show 
first order dependency on oxygen pressure up to three at- 
mospheres, 

Dependency on copper concentration was approximately 
linear at low concentrations but an apparent limiting zero 
order dependency was evident at high levels of the metal. 
This reaction has an apparent heat of activation of 12.6 K 
cal, per mole. 

The mechanism of the copper catalyzed oxidation ap- 
peared to be of a type in which copper acts as both a chain 
initiator and chain terminator. The following series of 
reactions have been suggested as a possible mechanism. 
For purposes of convenience, BAL is designated as B(SH)o. 


Cu++ + B(sH)s~ © cut + B(SH)S: 
B(SH)S° + O2 Ke BS2 + HO2: 

HO," +B(SH)S~ 3 B(SH)S’ + HO. 
3Cut + 3H* + HO. “4 3cutt +2H,0 
cut+ + B(isHys’ “2 cuts Ht + Bs, 
piss’ *% 


Application of the steady state assumption shows the 
overall rate equation to be: 


SEAL = - (al0n] + k{cu**]) (alee 





Although this mechanism appears to be consistent with the 
experimental evidence, it is not necessarily unique since 
alternate mechanisms may be equally successful in ex- 
plaining the experimental findings. There is a possibility 
that reactions, kinetically indistinguishable from those 
suggested, may take part in the oxidative breakdown. 

Contrary to results reported by other workers, present 
studies indicate that autoxidation of BAL by molecular 
oxygen may occur in the absence of catalytic metals. This 
reaction appears to follow zero order kinetics with respect 
to the substrate, after a possible short induction period. 
The apparent zero order rate constant has been found, 
however, to be a function of the initial BAL concentration, 
the constant approaching a limiting maximum value at 
higher substrate concentrations. 

The rate of the uncatalyzed reaction increased directly 
with increase in hydroxyl concentration and in a complex 
manner with oxygen tension. The observed apparent over- 
all heat of activation was determined to be approximately 
20.1 K cal. per mole, a value significantly higher than that 
for the copper catalyzed reactions. 

The mechanisms suggested in rationalizing the ob- 
served facts involve functions of a catalytic intermediate 
cyclic disulfide. Homolytic cleavage of the disulfide bond 
in the four member ring may give rise to a source of free 
radical which may act as a chain initiator. No complete 
self-consistent mechanism is presented at this time be- 
cause of the apparent great complexity of this reaction 
system. Microfilm $2.00; Xerox $4.40. 84 pages. 
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A SPECTROPHOTOMETRIC STUDY OF THE 
ALUMINUM BROMIDE -HYDROGEN 
BROMIDE -BENZENE SYSTEM 


(L. C. Card No. Mic 59-5408) 


Paul Schall, Jr., Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


The purpose of the dissertation was to study the com- 
plexes formed between aluminum bromide and hydrogen 
bromide in benzene, It was felt that such a study might be 
helpful in explaining the catalytic properties of aluminum 
halides in the Friedel-Crafts type reaction. 


EXPERIMENTAL 


The method of continuous variations described by Job’ 
in 1928 was used to determine the composition of the com- 
plex. 

The instability constant of the complex was determined 
by the mass action method described by Turner and Ander - 
son’ and the dilution method described by Foley and An- 
derson.* 

Continuous variation data were obtained by means of 
initial solutions in which the concentration of hydrogen 
bromide was equal to the concentration of aluminum bro- 
mide calculated on the basis of monomer, and also for in- 
itial solutions in which the concentration of hydrogen bro- 
mide was equal to the concentration of aluminum bromide 
calculated as the dimer. 

For the determination of the instability constant by the 
mass action method as much, as a ninety fold excess of 
hydrogen bromide was used. The data obtained by means 
of large excesses of hydrogen bromide gave evidence for 
the existence of unstable complexes containing greater 
proportions of hydrogen bromide than the complex detected 
by the method of continuous variations. 

The dilution method was used to obtain data for a se- 
ries of solutions in which the degree of dissociation of the 
complex varied between 0.50 and 0.66. 

Attempts to study complex formation between aluminum 
bromide and benzene indicated that if these two materials 
do form complexes, the complex is almost completely dis- 
sociated in a system in which the concentration of the two 
components is of the same order of magnitude. 


CONCLUSIONS 


The continuous variation data indicated formation of a 
complex for which the AlBrs:HBr ratio is unity. 

Data on the instability constant for this complex show 
that the equilibrium equation is 


2(AlBrs‘HBr) = AlzBre + 2HBr 


and that the instability constant of the complex is 1.84 x 
10°* at room temperature. 

Data obtained with large excesses of hydrogen bromide 
indicated that a series of complexes, AlBrs'(HBr),, where 
X may have any value from one to five, are formed. 

Although complex formation between aluminum bromide 
and benzene could not be directly detected by the method 
of continuous variations, it seemed necessary, in order to 
fully explain the data obtained by means of large excesses 
of hydrogen bromide, to assume that the complexes for 
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which x is equal to or less than four are actually ternary 
complexes containing some solvent molecules. The com- 
plex for which x is equal to five appears to be composed of 
only the two halides. 

Some evidence was obtained which indicated that smal] 
amounts of water vapor were necessary to promote com- 
plex formation between the two halides. 

Several attempts were made to obtain similar data by 
means of more basic aromatic hydrocarbon solvents. How- 
ever, inability to prepare clear solutions of aluminum 
bromide in toluene and mesitylene prevented further. work 
along this line. Microfilm $2.00; Xerox $4.80. 93 pages, 
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RADIATIVE ELECTRON CAPTURE IN 
IRON 55, ARGON 37, AND NICKEL 59. 


(L. C. Card No, Mic 59-5409) 


Solomon Elias Singer, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


Classical electrodynamics predicts that electromag - 
netic radiation will result from a change in motion of a 
charged particle, This phenomenon is termed Brems- 
strahlung, or braking radiation, and accounts for the con- 
tinuous spectrum produced by x-ray tubes and the radia- 
tion losses sustained by electrons of high energy. 

Knipp and Uhlenbeck’ and Block* developed the theory 
for the occurrence of this effect in ordinary beta decay. 
Morrison and Schiff® applied the theory to electron capture. 
In both of these cases, the phenomenon of interest is called 
Inner Bremsstrahlung. 

Inner Bremsstrahlung in electron capture, or to use a 
simpler term, radiative electron capture, is of importance 
because measurement of the continuous gamma radiation 
predicted by this concept represents the only direct means 
by which electron capture disintegration energies can be 
determined, Such measurements are difficult, however, 
for the calculations of Morrison and Schiff show that the 
total number of gamma rays emitted in radiative electron 
capture is only 1.94 x 10°* (E,/mc’)*A, where Eo is the 
end-point energy of the continuous gamma spectrum, mc 
is the rest energy of the electron, and A is the total ac- 
tivity of the species in terms of ordinary electron capture. 

Largely for this reason, experimental confirmation of 
this phenomenon has been very limited. Fairly well-estab- 
lished findings for iron 55****, and a single observation 
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for argon 37", constitute the only experimental evidence for 
radiative electron capture to date. Measurement of radia- 
tive electron capture in as many species as possible was 
the purpose of this research. Iron 55, argon 37, and nickel 
59 were selected for study. Ali of these isotopes are pure 
electron capture species, can be obtained in reasonably 
good yields, and, with minor reservations, are susceptible 
of clean chemical separation from species emitting radia- 
tions which might obscure those sought. 


INSTRUMENTATION 


In order to provide an instrument sufficiently sensitive 
to detect the very weak gamma activity emitted in radiative 
electron capture, a gamma scintillation spectrometer was 
constructed. A block diagram of this instrument is shown 
in Fig. 1. Gamma radiation incident on the thallium acti- 
vated sodium iodide phosphor is absorbed by this material 
and results in an excitation of the phosphor. The subse- 
quent de-excitation causes the emission of a photon, in the 
visible spectrum, which strikes the photocathode of the 
5819 photomultiplier tube. The action of this tube and as- 
sociated circuitry is such that this photon is converted to 
a voltage pulse the amplitude of which is directly propor - 
tional to the energy of the radiation incident on the phos- 
phor.® The linear and window amplifiers then increase 
the amplitude to a much larger, more practical value. The 
circuitry following the window amplifier constitutes a sin- 
gle channel pulse height analyzer.” If a pulse from the out- 
put of the window amplifier is of sufficient amplitude, it 
causes both the upper and lower trigger tubes to operate. 
These, in turn, cause both the upper and lower univibrators 
to function, The pulses produced by the latter units then 
meet at the anti-coincidence network and cancel one an- 
other. On the other hand, if the pulse passed by the win- 
dow amplifier is sufficiently high to trigger the lower but 
not the upper trigger tube, a pulse from the lower univi- 
brator passes through to the scaler and a count is recorded. 
The smallest pulse to which the upper trigger circuit will 
respond is determined by a channel width control which 
varies the sensitivity of that tube. The smallest pulse to 
which the lower trigger responds is determined by a thresh- 
old control which establishes a bias voltage that must be 
overcome before a pulse can enter the window amplifier. 
The net effect of this scheme is to permit one to count 
pulses with amplitudes between E, and E, +AE, where E, 
is the bias voltage established by the threshold setting and 
AE is the channel width, Since it has been noted that the 
amplitude of the voltage pulses which are counted are di- 
rectly proportional to the energies of the radiations which 
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Figure 1. Scintillation Spectrometer Block Diagram 








initiate them, the threshold control can be calibrated lin- 
early in terms of energy. By counting at varied settings 
of the threshold control one can scan a given energy 
spectrum. 

The performance of this instrument may be summar- 
ized as follows: 

Range: 3 kev to more than 10 Mev. 

Resolution: As low as 7 per cent (For the 2.18 Mev 
photo peak of Pr 144. Resolution varies approximately as 
the square root of the pulse height). 

Stability: Less than 0.5 per cent change in calibration 
during an eight hour period after warm-up of at least two 
hours. Any threshold scan calibration reproducible to 
within 1 per cent at any time. 

Sensitivity: 4.8 x 10°*° curies for Co 60. 








CHEMICAL PURIFICATION OF SAMPLES 


Iron 55 


The sample consisted originally of a service irradia- 
tion of ferric chloride with thermal neutrons carried out 
more than four years ago in the Oak Ridge Pile. Em- 
merich” had added manganese carrier, made an ethyl 
ether extraction of the original sample, and carried out 
measurements with an earlier version of the present in- 
strument which indicated the presence of the continuous 
gamma spectrum sought. It was the residue from this 
ether extraction which constituted the original sample for 
the present work, 

The sample was dissolved in hydrochloric acid, and 
carriers consisting of the chlorides of sodium, potassium, 
barium, strontium, zinc, nickel, and divalent cobalt and 
manganese were added to the solution. The iron was then 
reprecipitated repeatedly at low pH as the hydrous ferric 
oxide by the addition of ammonium hydroxide, fresh car - 
riers being added for each precipitation. The hydrous ox- 
ide was then dissolved in hydrochloric acid and lanthanum 
and ceric ions added as carriers. These were removed as 
the oxalates. The residue was evaporated to dryness, ig- 
nited strongly, and dissolved in hydrochloric acid, and the 
iron was reprecipitated several more times at low pH as 
the hydrous oxide. 


Argon 37 


This species was obtained by n,a@ reaction of thermal 
neutrons on common calcium. The irradiation was car- 
ried out at Brookhaven National Laboratory on a sample 
of reagent grade calcium oxide, The argon 37 produced 
was removed from the calcium oxide by dissolving this 
material in water in an atmosphere of common argon. The 
gases above the solution were then passed through dilute 
sulfuric acid and distilled water, both saturated with com- 
mon argon, and into a small, thick-walled, evacuated sam - 
ple bottle. The gas collected was found to decay with a 
half-life of 35 days, in good agreement with the accepted 
value of 34 days for argon 37, 


Nickel 59 


The sample consisted of a nickel cylinder weighing 
39.1 grams which had been irradiated with thermal neu- 
trons in the Chalk River pile. A spectrographic analysis 
of the original nickel was furnished by Atomic Energy of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





















2048 


CHEMISTRY 











Canada, Limited, and permitted calculations which indi- 
cated that iron 55, cobalt 58, cobalt 60, manganese 54 and 
chromium 51 were the principal impurities present. The 
intense gamma activity of the irradiated sample appeared 
to confirm these conclusions. Further calculations showed 
that other radioactive impurities might be present since 
the thermal neutron activation was so intense that it could 
produce active species the parents of which might not have 
been detected in the spectrographic analysis of the original 
sample. 

The sample was dissolved in dilute nitric acid, evapo- 
rated to molten nickel nitrate, and then dissolved in water. 
Macro quantities of hydrous ferric oxide remained insolu- 
ble and were filtered off. 

Cobaltous, chromic, and ferric carriers were added to 
the filtrate and then removed as the alpha nitroso beta 
naphthol complexes. This procedure was repeated three 
more times. 

The nickel was then purified a total of six times by 
precipitation of the dimethylglyoxime complex from homo- 
geneous solution in the presence of divalent manganese and 
cobalt, and trivalent chromium carriers. 

Although the classical dimethylglyoxime method for 
nickel is limited to milligram quantities and produces a 
very voluminous precipitate, the author was able to devise 
a method which permits far larger quantities of nickel to 
be treated in a single operation and yields a much more 
compact product. In essence, this method involved adjust - 
ing the pH of the nickel solution to approximately 1, adding 
solid dimethylglyoxime slurried in isopropanol in an amount 
sufficient to keep the solution always saturated with this 
reagent, adding several hundred grams of urea, and then 
refluxing in a five liter round bottom flask until the reac- 
tion was complete. A reaction mixture three liters in vol- 
ume and 50 per cent in isopropanol was used. Under these 
conditions precipitation of the nickel complex was found to 
be complete at about pH 2.4, and as much as forty grams 
of nickel could be purified at one time. 

Approximately one half of the final dimethylglyoxime 
precipitate was converted to nickel oxide, and it was this 
sample which was measured with the gamma scintillation 
spectrometer. 


RESULTS AND CONCLUSIONS 


Jauch™ has shown that for the high energy portion of a 
continuous gamma spectrum the following relationship is 
approximately valid: 


(N/E)'/? = K(1 - E/Eo) 


Here N is the observed counting rate per unit energy inter- 
val, K is a constant, E is the energy corresponding to N, 
and E, ,is the end-point energy. It follows that a plot of 
(N/E)/? against energy should give a straight line which 
intercepts the energy axis at E,. This principle was used 
in the analysis of the data obtained and is termed a Jauch 
or linear plot. 


Iron 55 


Fig. 2 shows the continuous gamma spectrum found for 
iron 55. A Jauch plot of these data corrected for resolu- 
tion is shown in Fig. 3 and gives an end-point energy of 
226110 kev. This value is in good agreement with the value 
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Figure 2. Gamma Spectrum of Iron 55 
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Figure 3. Linear Plot of Iron 55 
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Figure 4, Gamma Spectrum of Argon 37 
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of 217410 kev calculated from the threshold measurements 
of Stelson and Preston™ for the reaction Mn 55 (p,n) Fe 55. 
It is somewhat higher than the value of 206120 obtained by 
Bell, Jauch and Cassidy,° who used a comparable method 

but did not correct their data for resolution. 
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Argon 37 


The continuous gamma spectra observed for this spe- 
cies is shown in Fig. 4. Fig. 5 gives the Jauch plot cor- 
rected for resolution, detection efficiency, and Compton 
effect.° It was found experimentally that the product of 
detection efficiency and energy was a constant over the 
range of approximately 250 to 1100 kev. Thus the data for 
both argon 37 and nickel 59 were corrected for detection 
efficiency simply by plotting N’’* rather than (N/E) ’. 
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Figure 5. Linear Plot of Argon 37 After Compton 
Correction 


The linear plot for argon 37 gives an end-point energy 
of 810720 kev. This result agrees with that of 815715 kev 
obtained by Anderson et al’ in the only previously reported 
gamma continuum observations on this species. It is in 
good agreement also with the value of 81344 kev calculated 
from the Cl 37 (p,n) A 37 threshold data of Richards, Smith 
and Browne. 


Nickel 59 


Fig. 6 shows the gamma continuum observed for nickel 
59. The Jauch plot shown in Fig. 7 includes resolution, 
detection efficiency, and Compton effect corrections, and 
gives an end-point energy of 1065130 kev. Since this value 
makes positron emission by nickel 59 energetically possi- 
ble, an attempt was made to detect annihilation radiation 
inthis species. The results were not considered statisti- 
cally significant; that is to say, the author did not consider 
them evidence for concluding that positron emission does 
occur, 
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Figure 6, Gamma Spectrum of Nickel 59 
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Figure 7. Linear Plot of Nickel 59 After Compton 
Correction 


The end-point energy obtained agrees with the value of 
10673 kev calculated from the threshold data of McCue 
and Preston™ for the reaction Co 59 (p,n) Ni 59. No record 
of previous direct observations of the nickel 59 gamma 
spectrum could be found in the literature. 
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THE EFFECT OF IMPURITIES 
ON THE CATALYTIC EFFICIENCY OF 
ZINC OXIDE AS STUDIED BY THE 
HYDROGEN-DEUTERIUM REACTION 


(L. C. Card No. Mic 59-1369) 


Henn Soonp4a, Ph.D. 
Wayne State University, 1955 


Adviser: Dr. Dan Trivich 


The catalytic efficiencies of zinc oxide samples with 
different impurities for the hydrogen-deuterium reaction 
have been determined in dark and in some cases under 
ultra-violet illumination. 

The reaction mechanism is found to be that of dissocia- 
tive chemisorption and recombination of atoms proceeding 
according to the first order rate equation. The order with 
respect to pressure is 0.76 according to the equation pk = 
kp". 

The most active catalysts are zinc oxides with AlzOs 
and Ga2Os impurities, and the least active catalyst is pure 
zinc oxide. 

A new interpretation of the effects of different impuri- 
ties as related to the ionization potentials of the impurities 
is given. 

Light was found to deactivate the catalysts completely 
and irreversibly indicating a reduction of zinc oxide with 
hydrogen under ultra-violet illumination. 

The results of this research correlate with photocon- 
ductivity measurements and with hydrogen peroxide for- 
mation on the same catalyst. The best catalysts for the 
hydrogen peroxide formation are the poorest ones for the 
hydrogen-deuterium reaction, and vice versa. Electron- 
rich catalysts have the highest limiting photocurrents, and 
they are the best catalysts for the hydrogen peroxide for - 
mation reaction, which is believed to be controlled by the 
chemisorption of the negative oxygen ions. Electron-poor 
catalysts are the most efficient ones for the hydrogen- 
deuterium reaction, which appears to be controlled by the 
chemisorption of the positive ions of hydrogen and deu- 
terium. Microfilm $2.05; Xerox $7.20. 155 pages. 


THE KINETICS OF OXIDATION OF 
CYCLOHEXENE IN THE LIQUID PHASE 


(L. C. Card No. Mic 59-5417) 


Anis Tannus Touma, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


The object of this research was to study the kinetics of 
oxidation of cyclohexene in the liquid phase. The rate of 
oxidation was studied by measuring the rate of oxygen up- 
take both for pure cyclohexene and for cyclohexene solu- 
tions in benzene at temperatures of 15°C, 30°C, and 40°C. 

The reactions were carried out in teflon cylinders of 
inside diameter 2.2 cms. placed within 125 ml. pyrex ex- 
traction flasks; the flasks carried a manometer for meas- 
uring the decrease in pressure as oxygen was absorbed by 
the liquid, appropriate connections for filling, etc. 
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The liquid hydrocarbon or solution was not stirred or 
shaken and always exposed the same surface area to the 
gas. The initial gas composition was approximately 60 per 
cent nitrogen and 40 per cent oxygen by volume. Teflon 
cylinders were used to avoid the surface effects which ap- 
peared in pyrex containers. Runs could be duplicated 
easily within the experimental error. 

Hydroperoxides were removed from the cyclohexene, 
when desired, by filtering through a column of silica gel, 


Kinetics of Oxidation of Cyclohexene Without Dilution 


The oxidation of cyclohexene passes through an induc- 
tion period and reaches a steady state. 

These two phases are shown on Fig. 1, which gives a 
plot of oxygen absorbed against time for 8.85 millimols of 
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FIG. 1.-The oxidation of 8.85 millimols 
of cyclohexene at 30°C. 
Slope = 6.6 x 107° millimols of O2/hr. in the 
steady state. 
B is the end of the induction period. 
AB is the region representing the induction period. 
BC is the region representing the steady state. 


cyclohexene at 30°C. It will be noticed that the oxidation 
curve goes through an induction period and then breaks to 
give a straight line which we shall call the steady state. 


Kinetics of the Induction Period 


1, If the data in Fig. 1 are plotted as log (Oz absorbed) 
against time, a linear relationship is obtained (Fig. 2, 
Curve I). If the slopes are determined for 8.85 and 13,77 
millimols of cyclohexene (Fig. 2, Curves I and II), as well 
as for other quantities, it will be found that 


log Oz = kint + log Ke 
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FIG. 2.-The oxidation of cyclohexene in the induction 
period, at 30°C. 
Curve I. 8.85 millimols of cyclohexene. 
Slope = 6.09 x 10° 
Curve II. 13.77 millimols of cyclohexene. 
Slope = 7.65 x 10° 


where n is the number of millimols of cyclohexene used. 
The value of k, for 30°C is 3.4.x 107°. Ke is found to be a 
function of the hydroperoxide concentration at the start of 
the reaction. 

2. The total amount of oxygen absorbed in millimols to 
the end of the induction period is constant for a particular 
quantity of cyclohexene. 

3. The oxygen absorbed during the induction period 
goes almost completely into the formation of hydroper- 
oxides, 

4, The length of the induction period (t',) varies with 
the initial hydroperoxide concentration as 


t', = constant - constant x log (H.P.O.); , 


Where (H.P.O.); is the initial hydroperoxide concentration. 

5. The temperature dependence of k, can be expressed 
as an activation energy for the induction period of 27.3 
Kcals, 


Kinetics of the Steady State 
1, The steady state condition.-Whether one starts with 





a low cyclohexene hydroperoxide concentration and lets the 
reaction go through an induction period, or whether one 
Starts with a cyclohexene hydroperoxide concentration 









equal to or more than that required for the end of the in- 
duction period, when the reaction reaches a steady state, 
the same steady state rate is obtained, i.e. the same oxi- 
dation rate for a particular quantity of cyclohexene. 

The oxidation rates determined for various amounts of 
cyclohexene at 30°C are given in Table I. 


TABLE I 


RATES IN THE STEADY STATE 
(Temperature 30°C) 











Millimols of Cyclohexene Rates x 10° 
1.96 11.81 1.67 9.05 
3.94 13.77 3.34 10.12 
4.92 17.72 3.53 11.55 
7.87 19.9 5.7 11.95 
8.85 29.58 6.56 11.92 
9.84 78.72 6.85 12.05 
9.84 7.1 





A plot of the rate of oxidation against the quantity of 
cyclohexene shows a direct proportionality for smaller 
amounts of hydrocarbon, but the rate of oxidation drops to 
a final constant value for amounts of cyclohexene greater 
than 14 millimols. This is owing to the limiting diffusion 
rate of oxygen. 

2. Fate of oxygen absorbed in the steady state.-In the 
steady state there always appears to be less hydroperoxide 
formed than oxygen absorbed, and the following relation- 
ship holds for t > to: 


H.P.O. 
nee if = -b (t-t,) +1 


to is the length of the induction period and amounts to 
140-145 hours at 40°C for 8 x 10°* millimols of hydroper - 
oxide per 9.84 millimols of cyclohexene when 9.84 milli- 
mols of cyclohexene is used in an oxidation reaction. The 
hydroperoxide concentration at the end of the induction pe- 
riod at the same temperature is 0.88 millimols per 9.84 
millimols of cyclohexene. The value of b under the same 
conditions is 1.25 x 10°°, 

If the reaction is started with a relatively high hydro- 
peroxide value but lower than the requirement for the 
steady state, then fort >to, 


(H.P.O.); - (H.P.O.)t!, 
(Oz) 





= -b (t - t',) +1. 





t', = constant - constant x log (H.P.O.);. 


TABLE I 


TEMPERATURE COEFFICIENTS 
FOR THE OXIDATION OF CYCLOHEXENE 








ke x 10° Temp. 
1.87 40°C 
0.715 30°C 
0.191 15°C 
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3. The activation energy for the oxidation of cyclohex- 
ene in the steady state.-From the kinetic equation in the 
oxidation of cyclohexene in the steady state, obtained from 
the data in Table I, ae = ke n, ke has been calculated for 
various temperatures, 

These data give 16.8 Kcals as the activation energy for 
the oxidation of cyclohexene in the steady state. 

The reaction rate is independent of the partial pressure 
of oxygen above 40-30 mm, 








Kinetics of Oxidation of Cyclohexene in Benzene Solutions 


The following procedure was adopted: 

0.1 ml. of cyclohexene and 0.9 ml. of benzene were 
mixed; 0.2 ml. of cyclohexene and 0.8 ml. of benzene were 
mixed; and so on down the line, in such a way that the total 
volume was always 1 ml. of solution at 25°C. 

At 40°C, runs were carried out with low hydroperoxide 
concentration and the reactions went through an induction 
period, in which there was a hydroperoxide buildup, then it 
reached the steady state. 
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FIG. 3.-The plot of log Se 


Concentration expressed in millimols of cyclohexene 
per 1 milliliter of benzene-cyclohexene solution. 







A represents triplicate runs. 
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It was found that whether the reaction, with low hydro- 
peroxide concentration, goes through a long induction pe- 
riod or whether the reaction is started with high hydroper- 
oxide concentration, the same final steady state rates are 
obtained. The data are given in Table II. 


TABLE III 


OXIDATION RATES IN THE STEADY STATE AT 40°c 











Concentration 
Millimols of Rate x 10° Velocity Constant 
Cyclohexene (Millimols of the Reaction 
per Milliliter of O2/hr.) (ks x 10%) 
of Solution 

0.984 0.232 2.4 

3.936 3.23 2.1 

4.92 5.25 2.17 

4,92 5.5 2.27 

4,92 5.0 2.08 

5.904 8.0 2.3 

6.888 11.2 2.36 

7.872 14, 2.26 

2.23 average 











From Table III and Fig. 3 we find that the rate depends 
on the square of the concentration, The second order 
velocity constants are recorded in Table III. 

From the temperature coefficient of ks, the activation 
energy is found to be 3 Kcals between 30 to 40°C and 11.3 
Kcals between 40 to 55°C. 

The oxidation reaction in benzene solution is independ- 
ent of the partial pressure of oxygen above 40-30 mm. 

Microfilm $2.20; Xerox $7.80. 166 pages. 
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CARRIER FREE SEPARATION OF RHODIUM 
FROM RUTHENIUM AND RADIOACTIVE 
PROPERTIES OF RHODIUM - 99, 101, AND 102. 


(L. C. Card No. Mic 59-5943) 


Charles William Townley, Ph.D. 
The Ohio State University, 1959 


The object of this research has been to develop a 
carrier-free chemical procedure for separating tracer 
amounts of rhodium from cyclotron bombarded ruthenium 
targets and to study the radioactive decay processes of 
rhodium - 99, 101, and 102. The ruthenium targets were 
dissolved by a mixture of hydrochloric and nitric acids at 
200 to 220 degrees Centigrade in a sealed tube, and the 
rhodium was separated by distilling the ruthenium from 4 
perchloric acid solution. The tracer rhodium was purified 
by adsorbing it on filter paper at a pH of seven, Enriched 
ruthenium isotopes were used in the work, facilitating the 
study of the rhodium isotopes individually. A lens-type 
magnetic spectrometer and scintillation crystal spectrom- 
eters were used to study the decay processes. 
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Rhodium -99 was found to have two isomers, with half- 
lives of 4.6 ¢ 0.4 hours and 16.1 + 0.1 days. The short- 
lived isomer was observed to emit gamma rays of 0.270, 
0.340, 0.630, 0.840, 0.890, 0.950, and 1.280 Mev. Coinci- 
dences were observed between the 0.340 Mev gamma ray 
and the 0.270, 0.840, and 0.890 Mev gamma rays and anni- 
hilation radiation, Prominent gamma rays were observed 
in the long-lived isomer at 0.090, 0.175, 0.317, 0.349, 0.440, 
0.525, 0.615, 0.780, 0.915, 1.180, 1.260, 1.460, and 1.88 
Mev. Four positron groups were found with upper energy 
limits of 1.03, 0.71, 0.59, and 0.42 Mev. A decay scheme 
was proposed from the results of gamma-gamma and beta- 
gamma coincidence studies. Ruthenium-99 energy levels 
were determined at 0.090, 0.317, 0.340, 0,439, 0.615, 0.630, 
0.708, 0.853, 0.903, 1.040, 1,240, 1.280, 1.360, 1.400, 1.600, 
1.750, and 1.880 Mev. The log ft values obtained for the 
positrons indicated that they were first forbidden. The an- 
gular momenta and parities were assigned to several of 
the states on the basis of the positron decay data and the 
multipolarities determined from internal conversion data. 

The de-excitations resulting from the decay of rhodium - 
101 were investigated by scintillation spectroscopy and 
internal conversion electron studies. Two isomers were 
observed with half lives of 4.52 + 0.02 days and 3 to 5 
years. Prominent gamma rays were determined for the 
short-lived isomer at 0.145, 0.155, 0.238, 0.302, 0.534, and 
0.545 Mev. The 0.145 and 0.155 Mev de-excitations may 
constitute the isomeric transition. The prominent gamma 
rays from the long-lived isomer were 0,127, 0.195, and 
0.322 Mev. Several other de-excitations were observed by 
internal conversion and placed in a decay scheme with ru- 
thenium-101 levels at 0.127, 0.302, 0.322, 0.410?, 0.545, 
0.720, 0.840, and 0.940 Mev. No positrons were observed; 
the species decays by electron capture, The angular mo- 
menta and parities of the lower ruthenium-101 levels were 
assigned from a consideration of the multipolarities ob- 
tained from the internal conversion electron studies. 

Rhodium -102 decays both by positron and negatron 
emission. Two positron groups were observed with upper 
energy limits of 1.26 t 0.01 Mev and 0.785 + 0.02 Mev. 

Two negatron groups were observed with upper energy 
limits of 1,14 0.01 Mev and 0.540 + 0.02 Mev. These beta 
groups were found to have straight line Kurie plots and log 
ft values of first forbidden transitions. From this consid- 
eration, the angular momentum and parity of the rhodium - 
102 was assigned to be 1-, 

Microfilm $3.35; Xerox $11.40. 260 pages. 


THE CRYSTAL AND MOLECULAR STRUCTURES 
OF B2F, AND [(CHs)2N]s(BHz2)s 


(L. C. Card No. Mic 59-6043) 


Louis Marco Trefonas, Ph.D. 
University of Minnesota, 1959 


Low-temperature X-ray diffraction studies of a single 
crystal of BaF, indicate a p , centrosymmetric mole- 
cule with B-B = 1.67 t 0.04, A, B—F = 1.32 + 0.03, A and 

BF = 120°, There are two molecules in a monoclinic 
unit cell of symmetry, P2,/n and parameters of a = 5.49 A, 
b = 6.53 A, c = 4,83 A, and B = 102.5°, 

The compound previously reported to be [(CHs)2N]sBsH, 








has been shown, by a three-dimensional X-ray diffraction 
study, to be [(CHs)2N]3(BHa)s, a cyclic trimer of (CHs)z2NBHe 
with alternating B and N atoms in a chair configuration, 
Presumably this compound is closely related to the trimer 
of N-methylaminoborine. The symmetry is orthorhombic 


in a unit cell having dimensions a = 11.20 A, b = 13.17 

and c = 8.07 A. Refinement of the structure, still in prog- 
ress, has reached values of R = 0.25 and r = 0.19, with 
bonded distances of 1.59 ¢ .05 A for B-N and 1.55 + 0.07 A 
for N-CHs. Methyl hydrogens have not yet been included 
in the refinement, Values of Rc, g= 0.18, Rnos= 0.23, 
Rhko = 0.18 have been obtained for the three principal 
zones, Microfilm $2.00; Xerox $3.00. 34 pages. 


A GENERALIZED SEMIEMPIRICAL POTENTIAL 
ENERGY FUNCTION FOR ATOM PAIRS 


(L. C. Card No. Mic 59-4855) 


John Hodges Woodson, Ph.D. 
Northwestern University, 1959 


Supervisor: Arthur A, Frost 


Because of the difficulty of calculating molecular ener- 
gies directly from quantum-theoretical equations, it is 
often necessary to use empirical or semiempirical-semi- 
theoretical potential energy curves to describe the inter- 
action of two atoms. Assuming the potential energy to be 
a sum of terms that can be interpreted with simple theo- 
retical ideas, several terms are devised to correspond to 
classical electrostatic energies and quantum mechanical 
Coulomb, exchange and London energies. Summing terms 
appropriate to the type of two-atom interaction, potential 
energy functions are formed for covalent and ionic stable 
molecules and the unstable interaction of inert gas atoms. 
Particular attention has been paid to the proper behavior 
of each term in the limits of the united atom and the sepa- 
rated atoms. 

The ionic molecule function has been fitted to various 
spectroscopic constants of the gaseous alkali halide mole- 
cules. Using some approximate formulae derived from 
theoretical treatments, formulae were devised for calcu- 
lating the parameters of the ionic molecule from proper - 
ties and constants depending only on the constituent ions 
or atoms. 

In order to show that there can be a correspondence 
between the interaction of closed shell ions in molecules 
and isoelectronic closed shell atoms in collision in an im- 
perfect gas, these formulae were used to predict parame- 
ters for the inert gas interactions: Ne-Ne, Ar-Ar, Kr-Kr, 
and Xe-Xe, The second virial coefficients of neon, argon, 
krypton and xenon were calculated from these interaction 
potentials. The inert gas parameters were then modified 
to obtain a better fit to the virial coefficients. The modi- 
fied inert gas parameters were quite successful in repro- 
ducing the second virial coefficient as a function of the 
temperature. Microfilm $2.00; Xerox $5.00. 98 pages. 
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ACID-BASE EQUILIBRIA IN Acid + NOs~ = Base + NO2’. 


FUSED ALKALI NITRATES 
The acid strengths can be compared by comparing the 





(L. C, Card No. Mic 59-5064) magnitudes of the equilibrium constants defined by 
Sachio Yamamoto, Ph.D. 
Iowa State University of Science and Technology, 1959 K = (Base) (NO2*) 
iz (Acid) 


Supervisor: Frederick R, Duke 
The equilibrium constant for the reaction 


The reaction 
S:0,7" + NOs = 2SO, + NO. 


and the slow step which follows was calculated from the data obtained by Duke and Iverson 
(13) and the results of this study. The reaction 


Cr,0,  +NQOs; = 2CrO, + NO, 


NO; + NO2” = decomposition products $ 
M*+ + NOs” = MO (solid) + NOz* , 


were studied kinetically in fused KNOs-NaNOs eutectic. 





The equilibrium was found to lie far enough to the right, so where M is Cu and Zn was also studied in the eutectic sol- 
that the equilibrium constant, K, could be determined, vent. The equilibrium constants were determined at three 
K as well as the rate constant, k, were determined at two temperatures for Cu** and at two temperatures for Zn**. 
temperatures. The heat of reaction at this temperature The metal-nitrate reactions were aiso studied in pure 
range was estimated, alkali nitrates. It was found that the rates were greatly 
The results of this investigation make it possible to affected by the size of the cation of the solvent. The rates 
establish a scale of acidity based upon the absolute nitro- increased in the order KNOs, NaNOs, and LiNOs. A tenta- 
nium ion concentration. The general acid-base equilibrium tive explanation for this behavior has been offered. 
can be written Microfilm $2.00; Xerox $3.00. 51 pages, 
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TOWARD A PROGRAM FOR AGRICULTURAL 
DEVELOPMENT IN ECUADOR 


(L. C. Card No. Mic 59-5746) 


Rene Benalcazar-Ruales, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Raymond J, Penn 


This thesis is an attempt to set up the bases and frame- 
work for a balanced program of agricultural development 
in Ecuador. 

Ecuador, an underdeveloped country, has not been for- 
tunate in her economic growth. The geographical location, 
her topography, the poor endowment of resources, her 
institutions, a mixture of Spanish and Indian cultures not 
well adapted to the new environment, combined to deter- 
mine a Slow and unharmonious economic growth. 

In 1939 Ecuador entered a period of expansion due to 
increase in foreign demand for export crops. Favorable 
terms of trade constituted a stimulus for rapid growth 
until 1954. From then on the terms of trade deteriorated, 
the rate of economic growth declined. Meanwhile the rate 
of population growth rose as well as the levels of con- 
sumption. Agriculture for domestic consumption remained 
relatively stagnant. 

The problems consists in, given the actual conditions of 
Ecuador, trying to increase the supply of agricultural prod- 
ucts in the proportion dictated by the domestic demand for 
foodstuff and the demand for foreign exchange required to 
import necessary consumer goods and capital goods for 
maintaining a reasonable steady constant rate of develop- 
ment, avoiding the pressure in the terms of trade for agri- 
culture in the domestic market and in the balance of pay- 
ments. 

The price system can not be used to allocate resources 
due to lack of an organized domestic market. A balanced 
program ought to be worked out. There is lack of basic 
research in agriculture, reliable production series, cost 
studies, employment figures, investment data, etc., which 
do not permit too elaborate a comprehensive and detailed 
agricultural development program. This thesis is limited 
to set up the bases and the framework for such a program. 

For that purpose, it is analyzed the economic develop- 
ment during the last twenty years using national income 
accounts. Emphasis is given to the role of agriculture as 
provider of foodstuff and foreign exchange. A cross sec- 
tion analysis of the economic structure is presented, fac- 
tors of production, level of technique and the institutional 
framework. An attempt is made to estimate the domestic 
and foreign demand for agricultural products to establish 
the goals and targets of a program until 1965. A guide 
line for action for technological and institutional changes 
is presented, 

Ecuador accelerated the rate of growth mainly due to 
shifts in the foreign demand for export crops, which found 
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an adequate response in her flexible exporting agricultural 
sector. Foreign trade and production for domestic con- 
sumption increased at pari-passu during the last twenty 
years. Industry developed faster than exporting agricul- 
ture. Agriculture for domestic consumption remained 
stagnant, relative to other sectors. 

There is a malallocation of resources among local 
economies. Transportation is a high priority investment. 

Ecuador can absorb more population, but the actual 
rate of growth is too high in relation to her perspective 
economic development. Action should be taken to decrease 
the birth rate. 

Land tenure systems is the main problem Ecuador is 
facing for her economic growth. A land reform aimed to 
parcel out latifundia, the consolidation of small farms as 
well as a colonization program are necessary. 

According to the projection of imports and the possi- 
bilities to increase export crops, there would be a dis- 
equilibrium in the balance of payments in 1965 unless great 
effort is made to substitute domestic production for imports. 

There would be a pressure in the terms of trade for 
agricultural products, unless the low level of productivity 
be increased by means of technical improvements. Edu- 
cation, research, experimentation and extension constitute 
high priority investment for agriculture in Ecuador. 

Microfilm $3.05; Xerox $10.40. 233 pages. 


THE CHARACTERISTICS AND PROBLEMS OF 
MANUFACTURING IN THE SYRACUSE AREA 


(L. C. Card No. Mic 58-7214) 


Charles Herbert Cruttenden, Ph.D. 
Syracuse University, 1958 


The number of manufacturing establishments in the 
Syracuse Area has increased over one and one-half times 
and industrial employment has nearly doubled between 
1940 and 1956. As this growth has been taking place, prob- 
lems in the use of land have increased so that today in- 
dustrialists are faced principally with acquiring space for 
parking and for future expansion and maneuvering of trucks 
on and off premises. Also many manufacturers are operat- 
ing in inefficient or antiquated buildings. In various sec- 
tions of the city, management is faced with the dilemma 
of improving old sites or moving to new ones. Whenever 
plants move to the suburban areas, the responsibility of 
planning for the influx of industry rests with Town offi- 
cials; the city also loses tax revenue. 

City and Town officials and manufacturers alike are 
seeking solutions to problems in the use of sites. Both 
groups have sought facts upon which to base their approach. 
This dissertation partially fulfills that need in that it in- 
vestigates the characteristics and problems of existing 
manufacturing land use. It also suggests some remedial 
action. 
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The study discusses the location of Syracuse with re- 
spect to the area of concentrated economic activity of the 
nation, the relative importance of manufacturing in the 
study area and general characteristics of industry, and 
related factors. An explanation of the existing nature of 
manufacturing districts, largely a historical interpretation, 
the character of existing sites in terms of their present 
and future use, and trends and prospects in the use of in- 
dustrial lands and remedies to problems are also pre- 
sented. 

Manufacturing is the dominant occupation of the Syra- 
cuse Area and is expanding. Within the past 16 years, the 
number of plants has increased over one and one-half 
times, whereas employment has nearly doubled. A con- 
tinued increase of industry seems assured. There is more 
employment in the electrical machinery, machinery, pri- 
mary metals and fabricated metals industries than in other 
groups, whereas machinery, foods, printing and publishing 
and fabricated metals groups represent the largest number 
of plants. 

There is a tendency for certain industrial types because 
of special requirements to seek a particular location within 
the Syracuse Area. It appears that other types have be- 
come distributed merely by historical accident. There is 
a present trend for industries to seek suburban sites which 
can offer nearly the same advantages of a central location. 
Therefore, a variety of types are moving to the outskirts. 

Manufactured products are utilized more than any other 
material. Slightly more materials are acquired from out- 
side Upstate New York than within the state. The bulk of 
the Area’s industrial products, principally those of the 
large plants, are sold in a nation-wide market. A large 
share of the smaller plants sell to Onondaga County and 
Upstate New York customers. In many instances these 
customers are the larger plants of the Syracuse Area. 

Areal differentiation of manufacturing in the Syracuse 
Area was shown in the differing nature of industrial dis- 
tricts, in terms of types and sources of materials utilized 
by plants, their markets, types and sizes of plants contained 
therein, nature of railroad orientation, of factories’ traffic 
generation and objectionable characteristics. In many 
cases, the reasons which explained such variety were found 
in the nature of areas themselves in which industry was 
located, such as, the presence of certain land use types, 
proximity to transportation facilities or utilities. However, 
more often than not, an explanation of a district’s character 
was associated with a historical coincidence, since land 
may have been available at a time when certain types of 
industries entered the Syracuse Area. 

Manufacturers are faced with serious problems in the 
use of existing lands so that many sites are inadequate 
today and more will be within 10 years, if immediate action 
is not taken. The insufficiency of existing sites is prin- 
cipally attributed to lack of space for expanding manu- 
facturing operations, for parking, or for the maneuvering 
of trucks and the fact that management is utilizing anti- 
quated or inefficient buildings. An indication of the seri- 
ousness of the problem is reflected in the movement of 
plants from one site to another, particularly from the city 
to the suburbs. 

Trends in manufacturing revealed that some manu- 
facturing types are increasing, others are remaining static 
in development, whereas some are decreasing. Manage- 
ment in some plants was faced with competition for local 
labor. Operating costs may have been too high to compete 
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with industries in other parts of the country which produce 
an identical product more cheaply. Growth or lack of 
growth of industry is also associated with technologica] 
developments such as, the improvement of and increased 
demand for electronics equipment and changing markets 
or sources of materials of other industries. Migration of 
plants from one site to another is in progress, especially 
from the central portion of the city to the suburbs. Other 
trends are that there is a tendency for real estate organi- 
zations to develop large tracts of land on the outskirts or 
to erect small multi-purpose business structures which 
small manufacturers can utilize. Industries which for- 
merly sought a central location find a suburban site on or 
near highways or arterial streets just as satisfactory as a 
site within the city. Because of increased use of trucks 
and automobiles, with less dependence placed upon railroad 
transportation, small as well as large manufacturers are 
seeking sites which are accessible to highway facilities. 
Yet the larger plants and those operations which neces- 
sarily require rail facilities still acquire sites served by 
the railroad. Use of truck transportation would supple- 
ment rail service or vice versa. 

Syracuse has been and will continue to be an important 
manufacturing area. Favorable factors for growth of in- 
dustry are related to the various attributes of the city 
such as, its location on main highways, rail and airline 
routes which provide access to materials and markets of 
northeastern U.S., a strong and developing regional mar- 
ket, an adequate labor supply and the presence of diversi- 
fied industries. The accessibility of the area is further 
being enhanced by the development of the “Penn-Can High- 
way” whereas the city’s position has already been improved 
by its location on the east-west oriented New York State 
Throughway. Syracuse should reap benefits from the St. 
Lawrence Seaway development. On the other hand, the 
Area’s development is hindered to a certain extent because 
many manufacturers cannot effectively utilize existing 
industrial lands. At present an unfavorable business cli- 
mate exists. In order to improve these conditions, a plan- 
ning program should be instituted by city, town and county 
governments to meet the needs of management. Such action 
would not only aid manufacturers on existing sites but may 
attract new industry to the Area. Planning of city and 
town should be conducted and integrated on a metropolitan 
basis, because of the interrelatedness of city and town 
development. Microfilm $3.60; Xerox $12.20. 277 pages. 


PRODUCT INNOVATION AND IMITATION: WITH A 
CASE STUDY OF THE FROZEN ORANGE 
CONCENTRATE INDUSTRY. 


(L. C. Card No. Mic 59-4790) 


Harold Demsetz, Ph.D. 
Northwestern University, 1959 


This dissertation is concerned with two aspects of 
product innovation and imitation. The first analyzes ra- 
tional price and advertising planning over some time hori- 
zon by an innovator who recognizes the effect of his plans 
on future profits. Future profits are viewed as contingent 
on the behavior of potential entrants and on the degree of 
brand loyalty that is secured by the innovator’s brand. 
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Optimal forms of price and advertising plans are then 
derived under different sets of assumed conditions. Thus, 
the thesis is not concerned with explaining or examining 
the sources and causes of innovation but rather it deals 
with the innovator’s behavior once he develops a market- 
able innovation. 

The second aspects of product innovation and imitation 
that is examined is the role of brand loyalty. In particular, 
the effects of growing consumer indifference to the inno- 
vator’s promotional efforts are analyzed and this analysis 
leads to a statement of the following hypothesis: 


Buyers become less loyal to the various brands of 
a differentiated product as the time interval of their 
experience with the product increases. 


The second half of the thesis is concerned with a test 
case of this hypothesis. After a brief history of the orange 
concentrate industry, the thesis turns to testing the hy- 
pothesis on the recent orange concentrate innovation. This 
innovation lends itself well to the necessary tests and, at 
the same time, provides the test with a product that is in 
the nature of a limiting case. If the hypothesis cannot be 
accepted for this innovation, there is little likelihood that 
more complicated products will lead to an acceptance. 

The major test of the hypothesis is performed with use of 
Chicago Tribune Consumer Panel data. The evidence leads 
to an acceptance of the hypothesis. 

Microfilm $3.25; Xerox $11.00. 249 pages. 





DEPRESSED INDUSTRIAL AREAS: 
A NATIONAL PROBLEM. 


(L. C. Card No. Mic 59-5894) 


Lowell Eugene Gallaway, Ph.D. 
The Ohio State University, 1959 


This study attempts to analyze the problems created 
by the existence of areas of chronic unemployment (de- 
pressed areas) in a full employment economy. The empir- 
ical data employed refer to the major labor market areas 
that are classified on a bi-monthly basis by the Bureau of 
Employment Security. Since these are generally compara- 
ble in definition to the standard metropolitan areas of the 
Census Bureau, extensive use has been made of Census 
data. ) 
The problem considered may be expressed in three 
questions: (1)What are the causes of the original unem- 
ployment in depressed areas? (2) Why do these areas find 
it difficult to adjust to this unemployment? (3) What policy 
implications are contained in the answers to questions one 
and two? 

The general method of the study consists of comparing 
characteristics of depressed areas with those of major 
labor market areas in an area bounded by the Mississippi 
River on the west, the Southern borders of Tennessee and 
North Carolina on the south, the Atlantic Ocean on the 
east, and the Canadian border on the north. These areas 
are called Eastern major labor market areas for the pur- 
poses of this study. 

A comparison of the economic structure of depressed 
and Eastern major labor market areas yields the following 
conclusions: (1) The degree of industrialization of de- 
pressed areas is virtually identical with that of Eastern 





major labor market areas; (2) the origin of the large scale 
chronic unemployment in depressed areas is usually re- 
lated to some form of market or technological change; 

and (3) depressed areas are not markedly more dependent 
on a single source of employment or significantly less 
diversified than other comparable areas. 

In attempting to adjust to chronic unemployment, de- 
pressed areas are hampered by barriers to area develop- 
ment and a lack of worker mobility. The barriers to area 
development are (1) the existence of a depressed area 
status, (2) the unattractive state of available industrial 
and public facilities, (3) cumulative financial problems, 
and (4) intense inter-area competition for industry. Worker 
mobility is limited by (1) lack of job opportunity, (2) lack 
of knowledge of labor market conditions, (3) physical and 
social factors which attach a worker to an area, and (4) in- 
ability of older workers to find re-employment. 

These impediments to adjustment are not the exclusive 
property of depressed areas. Their nature is such that 
most industrialized major labor market areas could expect 
to encounter them if faced with a problem of chronic un- 
employment. 

These conclusions can be summarized in the following 
propositions: (1) Depressed areas are the result of the 
inability of local economies to adjust to changes in the 
national economy, and (2) this is the result of barriers to 
the adjustment process, barriers that tend to be common 
to all industrial areas. 

Such conclusions have significant policy implications. 
If the changes in the economy that appear to produce de- 
pressed areas, e.g., shifts in consumption patterns and 
technological advances, are thought desirable, depressed 
industrial areas should properly be viewed as a part of 
the cost associated with these changes, i.e., as a part of 
the social cost of production. 

The view of depressed areas as a portion of the social 
cost of production raises the question of who is to bear 
this cost. At present, it is borne almost entirely by mem- 
bers of the communities afflicted with chronic unemploy- 
ment. In effect, depressed areas are subsidizing non- 
depressed by bearing the full impact of a part of the 
over-all cost associated with an expanding exchange 
economy. Considerations of equity indicate that a re- 
apportionment of this cost among other sectors of the 
economy may be necessary. 

Microfilm $2.15; Xerox $7.60. 164 pages. 


CHANGES IN THE MARKET STRUCTURE 
OF FOOD RETAILING, 1940-1957. 


(L. C. Card No. Mic 59-5770) 


Leon Garoian, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Willard F. Mueller 


The frame of reference for this study was that of mar- 
ket structure theory. As such, primary attention was 
given to such market variables as the number and types 
of firms, their relative horizontal and vertical integration, 
means of growth, and market concentration. Data were 
obtained from secondary sources for the 258 largest cities 
in 1942, which provided the basis for analyzing changes in 
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market structure in local markets. These cities repre- 
sented 63 per cent of national population in 1942. 

Local markets were found to have fewer stores in 1957 
than in 1942, although population and grocery sales in- 
creased. Concentration of sales had increased signifi- 
cantly between 1942 and 1957, with stores operated by the 
four largest corporate chains accounting for an average of 
63 per cent of city grocery sales. The share of sales by 
the 20 largest national and regional chains in these cities 
also increased. There were more cities in which two or 
more of the largest chains operated in 1957 than in 1942. 

Sales by the two largest affiliated independent groups 
in cities averaged 15 per cent of sales. It was concluded 
that concentration had increased in local markets, and the 
number of stores declined, while there were fewer but 
larger grocery retailer firms operating in local markets. 

Market structure evidence analyzed in terms of oligop- 
oly theory suggested a decrease in price competition, but 
an increase in non-price competition among large grocery 
retailers in local markets. 

The market structure nationally was analyzed, and 
changes in sales by chains, affiliated independents, and 
unaffiliated independents were traced since 1940. Unaf- 
filiated independents’ share of sales declined, while chains’ 
and affiliated independents’ increased. The four largest 
chains increased their share slightly, but the fifth to 20th 
chains increased more rapidly. The 20 largest chains in- 
creased their share of sales between 1940 and 1957, and 
there were more large chains in 1957. 

Vertical integration by chains was analyzed for the 20 
largest chains by products, and six industry case studies 
were made. The desire of chains to participate in industry 
profits was concluded to be the main reason for chain inte- 
gration. A high positive correlation existed between chain 
integration in 17 industries and high sales concentration for 
the 20 largest firms in those industries. 

The extent of horizontal merger activity since 1940 was 
analyzed, and estimates made of the impact on market 
structure. Direct effects of mergers on the sales growth 
of the 20 largest chains were estimated, and the extent to 
which mergers resulted in increased concentration and 
horizontal expansion. 

Mergers resulted in more horizontal expansion than 
increased concentration, but his varied by chains. Chains 
active as acquirers also experienced the fastest rate of 
growth. On the average, 23.4 per cent of the growth of 
these chains was due to mergers, while 62 per cent of the 
increase in their share of industry sales was due to merg- 
ers. Mergers resulted in the formation of several of the 
largest chains during this period. 

The operations of affiliated independents were analyzed 
by type of organization and size of group. Small groups 
were found to be more closely integrated than large groups. 
It was concluded that affiliated groups had succeeded par- 
tially in achieving the degree of success of chains, but 
affiliated groups could improve their operations by adoption 
of cost saving techniques. Affiliated independents provide 
a basis for maintaining a competitive retail food industry. 

The critical position of food retailing in our economy 
warrants a public policy aimed at fostering an effectively 
competitive retail food industry. 

Microfilm $5.25; Xerox $18.60. 412 pages. 








AN ANALYSIS OF THE INSTITUTIONAL STATUS AND 
ROLE OF THE PETROLEUM INDUSTRY IN MEXICO’s 
EVOLVING SYSTEM OF POLITICAL ECONOMY 


(L. C. Card No. Mic 59.4725) 


George King Lewis, Ph.D. 
The University of Texas, 1959 


Supervisor: Dr, Eastin Nelson 


The complementary purposes of this inquiry are; re- 
spectively, to cross-reference the historical experience 
and organizational development of the Mexican petroleum 
industry with the institutional structure and development 
of the Mexican political economy, and to develop--in the 
perspective of evolving political and economic power re- 
lationships--a quantitative analysis of the economic per- 
formance of Petréleos Mexicanos in the postwar period. 

In studying the historical experience of the petroleum 
industry, the inquiry traces the course by which the in- 
dustry came to be nationalized as a course of events in 
which the expropriation of 1938 was but an incident. The 
process of nationalizing the petroleum industry traces 
back to the promulgation of the Constitution of 1917 and 
extends forward from 1938 into the postwar economic re- 
orientation of the industry. 

The organization of the inquiry parallels a three-phase 
pattern of the nationalization process. There are three 
parts which examine, respectively, Mexico’s efforts (1) to 
nationalize the subsoil, 1917-38; (2) to integrate Pemex 
within the national institutional structure, 1938-47; and 
(3) to reorient the economic and technological operations 
of Pemex to satisfy domestic demand, 1947-58. 

Part I develops the idea that the turn of the Revolution 
into a nationalistic revolt against international capitalism 
during the Calles period was neither misguided nor diver- 
sionary, but rather a well-directed effort to soften the 
resistance of the most effective obstacle to domestic re- 
form at that time--the threat of foreign intervention. The 
progress of the Revolution came to depend critically upon 
Mexico’s extending its political authority over foreign- 
held economic properties with respect to which the out- 
come of the petroleum controversy could have spelled 
success or failure. 

Part I further develops the idea that while President 
Calles directed the energy of the Revolution to the past by 
challenging vested foreign and domestic interests over the 
property status, President Cardenas oriented the Revolu- 
tion to the future. Cardenas turned the Mexican system 
away from the tradition of military dictatorship and started 
it going in a positive direction toward the development of 
a functional, civilian-dominated system of political econ- 
omy. In order to gain the practical end of regulating the 
foreign-owned petroleum industry more to the benefit of 
the domestic economy, Cardenas encouraged the Mexican 
labor force in its efforts to negotiate an industry-wide 
collective labor contract. When the companies refused to 
accept a final arbitration decision handed down according 
to Mexican law, the President invoked his right to nation- 
alize the properties. 

Part II attempts to cross-reference the institution 
Pemex with the general course of the evolving Mexican 
political economy. The institutional reference points which 
set the limits on the performance of the petroleum admin- 
istration are found to be in the legal charter of the public 
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corporation (fixing the limits in the direction of the politi- 
cal authority) and in the collective labor contract (fixing 
the limits in the direction of personnel administration and 
the rights of organized labor). 

Part Ill evaluates the process of, and the progress in, 
reorienting the economic and technological functions of the 
petroleum industry to suit the needs of the domestic econ- 
omy. The supply problems of Pemex are examined against 
the magnitude and structure of domestic demand over time, 
Given the demand over time, the supply problem is ap- 
praised at the technological level in the light of Mexico’s 
potential resources. Given the technological aspects of 
supply, the analysis shifts to the problem of acquiring the 
financial means for the expansion of the industry to meet 
the requirements of domestic demand. 

Microfilm $5.15; Xerox $18.20. 403 pages. 


PRICING BROILERS AT TRE FARM LEVEL IN OHIO 
(L. C. Card No. Mic 59-5915) 


William Richard Luckham, Ph.D. 
The Ohio State University, 1959 


A study of the influence of broiler market quotations 
and of the methods used in the marketing of broilers on the 
prices received by Ohio producers was instituted in 1958. 

Broiler growers in Meigs County, Ohio, selected by a 
sequential random sampling technique, were interviewed 
in the fall of 1958. This interview was followed by amailed 
questionnaire survey of all the known broiler growers in 
Ohio (excluding Meigs County) who had a yearly capacity of 
at least two thousand broilers. A total of 530 question- 
naires were mailed and a return of 60 per cent was realized. 
Only 26 per cent of the total number of questionnaires were 
usable, since the remaining 34 per cent were replies from 
former broiler growers. 

The data obtained from these surveys were analyzed. 
Neither the average number of broilers produced nor the 
capacity of the processor to whom the broilers were sold 
had any significant effect on the price received by produc- 
ers. Those producers who either resided in the north- 
eastern section of Ohio or who sold broilers at prices 
based on the Northern Ohio live broiler market quotation 
received significantly higher prices than those received 
by other broiler growers. The prices reported by inte- 
grated broiler growers were not significantly different 
from those reported by independent producers. 

The majority of the respondents sold their broilers 
regularly to one processor and received either one, or 
less than one, bid. The broiler growers who were partici- 
pants in this study received approximately two different 
sources of market information. Over one-half of the re- 
spondents refused to comment on the adequacy of this in- 
formation. 

A sample of processors (who processed 68 per cent of 
the broilers grown in Ohio) were also interviewed. They 
handled thirty million broilers per year, 40 per cent of 
which were grown in Ohio, and 60 per cent in Indiana, Ken- 
tucky, West Virginia and Pennsylvania. These broilers 
were purchased at farm prices based on the Southern Ohio 
and the North Georgia live broiler market quotations, with 
the purchasing trend toward the Georgia quotation. The 
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Central and the Northern Ohio market quotations were not 
used as a basis of price determination by these processors. 

Almost all of the large and a few of the small proces- 
sors were asked by the Market News Service what prices 
they paid for broilers. Approximately 78 per cent of these 
processors reported to the Market News Service the prices 
that they paid for broilers at the farm; 7 per cent gave an 
opinion of what prices should be; and 14 per cent stated 
that they quoted the reporter the actual prices paid for 
broilers, but these were not necessarily farm prices. The 
processors stated that there was an insufficient volume of 
broilers being processed in Ohio to make a market. 

The three Ohio market quotations were studied and 
compared with the Georgia farm price quotation for live 
broilers. All of the market quotations followed the same 
seasonal pattern. 1‘1e Ohio markets lagged the Georgia 
market quotation by one to three days in making price ad- 
justments. The bottom of the Central and Southern Ohio 
farm price quotations coincided with the Georgia “mostly” 
quotation. The top Southern Ohio quotation was also the 
approximate top for the Northern and Central Ohio farm 
price quotations. 

There was a very distinct relationship between the 
wholesale prices to retailers for dressed ready-to-cook 
broilers and the live broiler market quotations for each of 
the three Ohio market areas, Cleveland, Columbus and 
Cincinnati. The pricing of broilers appeared to be deter- 
mined by the prices that retailers, chiefly large chain 
stores, are able to secure for dressed broilers. 

Microfilm $2.70; Xerox $9.40. 206 pages. 


THE TITANIUM INDUSTRY: A CASE STUDY 
IN OLIGOPOLY AND PUBLIC POLICY. 


(L. C. Card No. Mic 59-5432) 


Francis George Masson, Ph.D. 
The Ohio State University, 1954 


The objectives of this study are threefold: (1) to de- 
scribe the impact of economic policies of the Federal 
Government upon the industry; (2) to investigate possible 
contributions to economic theory with reference to periods 
during which public policy has been an important factor 
influencing production and investment decisions; and (3) to 
analyze criteria for defining an integrated public policy 
for industries of this type, in terms of military considera- 
tions, economic welfare, and economic growth. 

The industry selected for study is involved in the pro- 
duction of ilmenite, rutile, and titanium slag (ores and 
concentrates branch); ferrotitanium, nickel titanium, etc., 
and titanium carbide (alloys and carbide branch); pure 
and extended titanium dioxide (pigment branch); titanium 
sponge and high-purity ductile titanium metal (primary 
metal branch); and titanium ingot, sheet and mill products 
(fabrication branch). Adjustment of various branches of 
the industry to social control and regulation, and to the 
requirements of defense and war production, tends to par- 
allel experience in a variety of other industries. 

Although there is some justification for defining the 
titanium industry in terms of cross elasticities of demand 
for all these products in competing uses, further reasons 
for classification as an industry can be foundin suchfactors 
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as the common raw materials used in the manufacture of 
many products; the production of these in the same firms 
(and in some cases within the same division of a firm); 

the frequent reassignment of technical and managerial 
personnel to different titanium products; and the character 
of clientele relations with Government agencies, including 
reporting of statistics, technical assistance, and wartime 
controls. 

Examination of the financial and physical structure of 
the industry, with reference to conditions influencing the 
formulation of policy on marketing, pricing and technologi- 
cal innovations, reveals several characteristics. Produc- 
tion is concentrated in a few multiproduct firms for which 
titanium does not represent the principal source of revenue. 
The industry is characterized by a high degree of vertical 
integration. Firms in the industry frequently join in ven- 
tures in which they have a common interest, forming a new 
company for this purpose. 

Certain uniformities of behavior are apparent in the 
instances of market behavior and strategy investigated.? 
Division and branch managers within the firms accounting 
for the greater part of production are granted a large de- 
gree of automony, although expansion of plant capacity or 
construction of new plants universally requires approval 
by top financial and executive officers in the corporation. 
Markets for ores and concentrates, alloys, pigments, tita- 
nium sponge and fabricated titanium metal products dem- 
onstrate many of the characteristics of undifferentiated 
oligopoly, although certain practices in the industry may 
be considered unique. And finally, decisions at all stages 
are closely interwoven with the policy of the Federal Gov- 
ernment, particularly in the ores and concentrates, and 
primary metal and fabrication branches of the industry. 

A classification of titanium products is apparent on the 
basis by which prices are quoted. There are those prod- 
ucts with identical delivered prices throughout the indus- 
try (alloys). Other products have identical quoted prices, 
but the delivered prices depend upon a variety of factors 
--transportation charges to consumers, size of the order, 
etc. (titanium pigments and titanium sponge). And finally, 
there are some products in which each firm establishes 
price policy on a different basis (ingot and mill products). 
This classification has the effect of ranking the different 
branches of the titanium industry by age since the alloys 
and carbides branch is the oldest. It may be expected that 
pricing in all branches will in time approach that of the 
first category. Ores and concentrates cannot be classified 
in exactly these terms because of the high degree of verti- 
cal integration in the industry, the long-term contracts 
involved in some purchases, and the relatively unorganized 
state of the market. 

Average-cost pricing is evident in the older branches 
of the industry, although a number of clear exceptions are 
noticeable. In the pigment branch, average costs are esti- 
mated by at least one firm for different hypothetical levels 
of plant capacity. These are compared with sales fore- 
casts to determine the most profitable level of output. In 
some plants it is reported to be technically impracticable 
to vary the level of output. 

The possibility of countervailing power arising in the 
steel industry is apparently the most important factor in 
the pricing of alloys. Price-cost relations in the market- 
ing of titanium sponge are obscured by large expenditures 
in private industry on research and development, various 
types of financial assistance from the Federal Government, 





and purchase contracts with the Government which are 
calculated to ensure amortization of investments in plant 
and equipment. The Bureau of Mines’ yardstick plant at 
Boulder City, Nevada, might be used as a pace setter for 
the establishment of equitable price-cost relations in the 
marketing of titanium sponge, although improvements wil] 
probably be made on the basic production process used in 
this plant. 

Estimated operating costs of this plant (under assumed 
conditions of capacity production and assumed reasonable 
prices, based on estimated costs of production, for raw 
materials) indicate that the Kroll process, despite its 
acknowledged disadvantages, can produce high-quality 
metal sponge at a direct cost of $1.68 per pound. This 
is sufficiently low to ensure a market for titanium ina 
variety of military and civilian applications. The process 
would be desirable to potential new entrants because of 
free access to patents and the large body of technical in- 
formation made available through the operation of the 
Bureau’s plant. The pilot-plant costs also indicate that 
momopolistic practices would be inferred if the producers 
were to continue to maintain a price of $5.00 for many 
months past the current development period. °* 

Possibly three-fourths of the price of titanium metal 
to the end-user represents value added by melting and 
semifabrication. Vigorous competition exists in develop- 
ing new processes and improving the existing method of 
melting and fabricating titanium metal, although precise 
information regarding these developments is not made 
available to the Bureau of Mines. Government aid at the 
semifabricating stage has taken the form of accelerated 
amortization certificates. Rapid expansion of facilities 
is assured so long as a high level of activity exists in 
the economy as a whole. 

The demand for the use of titanium in military applica- 
tions is difficult to assess. Undoubtedly, the increased 
supply brought forth by military demand has encouraged 
experimentation for other uses. As semifabricated tita- 
nium metal products are currently being allocated to the 
production of military ordnance and aircraft under a co- 
operative arrangement between the Department of Defense 
and the Business and Defense Services Administration, 
that is, Department of Commerce, the policies established 
by these agencies will play an important role in shaping 
the growth of the industry. In this connection, a certain 
amount of semifabricated titanium might be withdrawn 
from allocation as essential military needs permit, and be 
allowed to enter the civilian market on a free competitive 
basis. This would hasten the development of civilian uses 
for the metal, particularly in those applications in which 
resistance to corrosion is the most desirable property. 

Public policy during World War II and the Korean War 
mobilization periods involved price stabilization and allo- 
cation of supplies; establishment and implementation of 
expansion programs; and public purchase of raw materials 
for stockpiling. Agencies of the Federal Government were 
also involved in exploration for new sources of raw mate- 
rials and development of new products and processes of 
production; and anti-trust policy (under which an important 
case involving alleged abuse of patents was launched in 
1944), 

The Metals Reserve Company initiated a foreign pro- 
curement program for rutile in 1940. The Office of Pro- 
duction Management took the initiative in securing an 
agreement with regard to the development and use of an 
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ilmenite deposit at Tahawus, New York. The Bureau of 
Mines delimited a deposit of titanium ore in north-central 
Florida in 1948, which was developed by the Du Pont Com- 
pany in the following year. Minerals Exploration Admin- 
istration contributed financially to an exploration project 
in Duval County, Florida, in cooperation with the National 
Lead Company, in 1953. 

Research on titanium has been conducted by the Bureau 
of Mines since 1938. Since 1944, the Bureau has played an 
active part in launching the titanium metal branch of the 
industry, operating the first pilot plant for production of 
titanium metal by the Kroll process, conducting metallurgi- 
cal research in its own laboratories, and distributing free 
samples of titanium for research purposes to expedite the 
development of industry. The Bureau’s pilot plant has 
peen visited by representatives of nearly 25 companies for 
periods ranging from 2 days to 4 or 5 months. It was 
operated in order to obtain experience by the Titanium 
Metals Corporation of America for over a year. The De- 
fense Materials Procurement Agency (until its termination) 
and the General Services Administration have negotiated 
purchase contracts with potential entrants into the industry 
and have assumed a large share of the banking and risk- 
taking function for these firms. 

The present manner of establishing depletion allow- 
ances, which are the primary component of tax rates in 
the mineral industries, could be greatly improved. Con- 
siderations of equity, economic growth, and national de- 
fense all make it imperative that the establishment of these 
rates be placed in the hands of an executive agency. It is 
recommended that a branch of one of the “old line” depart- 
ments of the Federal Government be authorized by statute 
to regulate depletion allowances on a mine-by-mine basis. 

Prosecution of the titanium pigment cartels which were 
an important feature of the industry prior to 1944 did not 
immediately affect the degree of concentration of p1oduc- 
tion in the industry, but the entry of three large firms into 
the industry suggests that the change in patent licensing 
policy introduced at that time has been a significant influ- 
ence on the conditions of entry. During the Korean War 
expansion period, all Government aid to the pigment branch 
of the industry (in the form of accelerated tax amortization 
certificates) went to the new entrants. Such a reenforce- 
ment of anti-trust policy is exceptional in the history of 
agencies involved in industrial mobilization and military 
procurement, 

It would appear that a “workably competitive” situation 
exists at present in the marketing of titanium pigments, 
but approximately 90 per cent of domestic titanium min- 
erals output is concentrated in the two largest producers. 
“Workable competition” in the marketing of titanium ores 
and concentrates depends, therefore, upon use of foreign 
ilmenite in large quantitites, the opening of domestic mines 
by additional producers, or the re-introduction of some 
variation of the arrangement negotiated under the auspices 
of the Office of Production Management in 1941 for the use 
of ilmenite mined at Tahawus, New York. 

The large volume of research which is currently being 
conducted as a part of the regular operations of a number 
of Government agencies, or under contract with these 
agencies, and the development of policy similar to these 
examples in the titanium industry has undoubtedly become 
a major factor influencing economic growth. In the case 
of titanium, the range of policy alternatives in encouraging 
an increase in output was circumscribed by the Defense 





Production Act. Examination of the available evidence, 
however, reveals no decided advantages of the manage- 
ment contract or other proposed devices. The method 
actually used by the General Services Administration may 
attract more firms into the industry than management con- 
tracts would have. The precise outcome will depend upon 
how many firms accept contracts to enter the primary 
metal branch of the industry, the provisions of these con- 
tracts, and whether new processes of titanium metal pro- 
duction and fabrication replace the present ones. 
Microfilm $2.85; Xerox $9.80. 219 pages. 


1, This dissertation was prepared in cooperation with 
the United States Bureau of Mines on a research grant 
from The Ohio State University, The views presented 
herein are those of the writer and do not necessarily rep- 
resent those of the Bureau of Mines, 

2. Over 50 intensive interviews were conducted with 
policy-making officials in private industry and Govern- 
ment, 

3. A reduction in the price of certain grades of tita- 
nium sponge to $4.72, and others to $4.46 per pound was 
announced by Du Pont on April 1, 1954, Government pur- 
chase contracts will support the price at from $4.00 to 
$5.00 per pound until the plants built under the current 
expansion program are completely amortized. 

Abstract published by special arrangement with The 
Ohio State University. 


AN EVALUATION OF FARM ACCOUNTING SYSTEMS 
AS AIDS TO THE MANAGEMENT OF 
COMMERCIAL FARMS 


(L. C. Card No. Mic 59-5926) 


Charles Vincent Moore, Ph.D. 
The Ohio State University, 1959 


Farm records have been maintained by farmers since 
early Egyptian times. Formal accounting methods were 
not introduced on a wide scale in this country until the 
start of the twentieth century. At this time State Agricul- 
tural Experiment Stations and Extension Services entered 
the field. In Ohio, farm record work grew rapidly and 
reached a high point in the 1930’s. 

The objectives of this study were (1) to evaluate farm 
accounting systems currently available for their ability to 
provide information for the management of commercial 
farms; (2) to design an accounting system that will be 
superior to existing systems in providing information 
needed in controlling costs and improving managerial 
decisions; and (3) to develop accounting forms and pro- 
cedures to aid the farmer in financial management. 

The first step in this study was to investigate the in- 
formational needs of the farmer for decision-making pur- 
poses. For this study, the field of farm management was 
delineated into seven major problem areas. 

From an analysis of these major problem areas, it 
was clear that accounting methods could not provide the 
marginal cost and return information necessary for calcu- 
lating optimum combinations. However, it was concluded 
that average cost and return information that accounting 
could provide could be very useful. 

The next step was to set up a check-off list of the 
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information a good accounting system could provide. Sam- 
ples of nineteen farm accounting systems were obtained 
from private firms and state agricultural colleges. These 
were evaluated and compared, with the use of the check-off 
list. All were found to be inadequate in many aspects. 
None of the systems in the sample computed a product 
cost, although a few made a partial attempt to do so by 
calculating the feed cost per unit. Thirteen of the sys- 
tems in the sample were similar in their approach. These 
along with the systems with the modified cost accounts 
contained the following basic parts. They all included 
forms for recording all cash expenses and receipts, forms 
for recording inventory and production information, and 
forms for calculating depreciation expense. One of the 
nineteen systems contained only a cash ledger while another 
provided a cash ledger and depreciation forms. 

The final step was to design an accounting system that 
would more nearly provide the information needed by the 
farmer in the management of the present-day commercial 
farm. 

The system designed uses a journal with extensions to 
accumulate cash expenses on an enterprise basis. Forms 
were designed to record and distribute labor and feed to 
the enterprises. Depreciation forms were planned so that 
buildings and equipment easily associated with a particular 
enterprise could be charged to that enterprise. 

Using these procedures to accumulate expenses it was 
possible to arrive at a unit cost that included all of the 
direct variable costs and direct fixed costs. The remain- 
ing expenses, insurance, interest, tax depreciation on gen- 
eral purpose equipment and other fixed costs were not 
distributed to the product but treated as period costs. This 
system would enable farmers to determine the relative 
profitableness of each enterprise and provide cost infor- 
mation for budgeting purposes. The system incorporated 
a cash calendar and a financial statement plan which would 
make possible more effective finance management. 

The cost of the few additional hours per year needed to 
maintain this system will be more than compensated for 
through improved management decisions and finance 
control. Microfilm $2.00; Xerox $5.60. 111 pages. 


SECTION 7 OF THE CLAYTON ACT WITH 
EMPHASIS ON RECENT DEVELOPMENTS 


(L. C. Card No. Mic 59-5438) 


Robert Demming Myers, Ph.D. 
The Ohio State University, 1954 


The objective of the dissertation was to build an inte- 
grated structure for an understanding of Section 7 of the 
Clayton Act. To accomplish this objective the important 
elements were considered, with special emphasis being 
placed on the period 1940-1952, denominated as The Fourth 
Merger Movement. It was found necessary to call upon the 
related histories of the Sherman Act, the Federal Trade 
Commission Act, and the Clayton Act, to give perspective. 
That the consideration of these related areas was exten- 
sive indicates the similarity of, and the intermingling of 
fundamental concepts. 

The structure was built upon a sound foundation de- 
veloped from the pertinent history of the period prior to 





—— 


1940. The foundation materials were composed of relevant 
economic, legislative, and judicial developments. 

Upon this necessarily important early history was built 
the relevant elements of the perioc since 1940, composed 
of historical data and the analytical consideration of the 
physical economic characteristics, the current economic 
theory, the extensive legislative activity, the variable 
judicial treatment, and the evolving administrative policy 
pertaining thereto. 

It was learned that Section 7 was conceived in response 
to a feeling of futility over the substantive and procedura] 
weaknesses of the Sherman Act in coping with proscribed 
mergers and holding companies. Hindsight now makes it 
clear that the Congress was unable to see the ramifications 
of the problem. The courts wrestled vainly with the tor- 
tured statutory language and ultimately concluded that 
Section 7 was drawn in such a narrow compass as to in- 
clude only secret stock acquisitions and then only under a 
“Sherman Act rule of reason.” That the objectives of 
Congress were unclear seems to be undisputed. Neither 
the changing physical economic theory, nor the vain ac- 
tivities of the Federal Trade Commission and the Justice 
Department could be supposed to rewrite Section 7, or 
change its judicial interpretation. Accordingly, this early 
period was marked by frustration in the enforcement of an 
unenforceable law. 

The proponents of a revised law based their case upon 
the evils of economic concentration perpetrated by merger. 
The opponents of revision held that the Sherman Act pro- 
vided adequate remedies. 

Pertinent provisions of Section 7 are included as follows: 


That no corporation engaged in commerce shall 
acquire, directly or indirectly, the whole or any part 
of the stock or other share capital and no corporation 
subject to the jurisdiction of the Federal Trade Com- 
mission shall acquire the whole or any part of the as- 
sets of another corporation engaged also in commerce, 
where in any line of commerce in any section of the 
country, the effect of such acquisition may be [to] sub- 
stantially to lessen competition, [ between the corpora- 
tion whose stock is so acquired and the corporation 
making the acquisition, or to restrain such commerce 
in any section or community,] or to tend to create a 
monopoly [ of any line of commerce }. 

No corporation shall acquire, directly or indirectly, 
the whole or any part of the stock or other share capi- 
tal and no corporation subject to the jurisdiction of the 
Federal Trade Commission shall acquire the whole or 
any part of the assets of one [two] or more corporations 
engaged in commerce, where in any line of commerce 
in any section of the country, the effect of such acquisi- 
tion, of such stocks or assets, or of the use of such 
stock by the voting or granting of proxies or otherwise, 
may be [to] substantially to lessen competition, [ be- 
tween such corporations, or any of them, whose stock 
or other share capital is so acquired, or to restrain 
such commerce in any section or community] or to 
tend to create a monopoly [of any line of commerce]. 

This section shall not apply to corporations purchas- 
ing such stock solely for investment and not using the 
same by voting or otherwise to bring about, or in at- 
tempting to bring about, the substantial lessening of 
competition. Nor shall anything contained in this sec- 
tion prevent a corporation engaged in commerce from 
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causing the formation of subsidiary corporations for 
the actual carrying on of their immediate lawful busi- 
ness, or the natural and legitimate branches or exten- 
sions thereof, or from owning and holding all or a part 
of the stock of such subsidiary corporations, when the 
effect of such formation is not to substantially lessen 
competition.’ 


In 1940 the makings of a new merger movement (Fourth) 
were incipient. The impact of the National Defense and 
World War II activity brought this movement into full 
flower. Because the events of this period culminated in 
amended Section 7, they were treated intensively. 

The physical data relating to economic concentration 
—particularly by merger—were considered. Most of these 
data are uncontroverted. Much disagreement emerged as 
to the effect that mergers had upon economic concentra- 
tion, with neither disputant having a clear advantage. The 
data relating to conglomerate, vertical and hybrid merger 
types, were given prominence by the proponents of revi- 
sion. This change in tactics from a consideration of the 
horizontal merger as the main or sole objective of legis- 
lative policy, to an inclusion of other types, foreshadowed 
a change in legislative attitude. 

In the sphere of economic theory, the theorists were 
shackled by a paucity of pertinent facts. The market struc- 
ture theorists insisted that only by eliminating oligopolies 
would competition be revived. The “effective” or “work- 
able” competition school of thought rejected the concepts 
of the market structure theorists and insisted that the 
evolved market structure must be accepted as a natural 
growth, which must be tested case by case to determine 
whether such “workable” competition as might be had, did 
exist. The third school of economic thought is a hybrid, 
incorporating many concepts of the second school. It makes 
its own special contribution in that the competitive concept 
is only one of many factors to be considered in judging 
the desirability either of corporate mergers or of great 
corporate size. Other factors, such as industrial effi- 
ciency, national defense, and resources conservation should 
be given weight. That the precepts of the third school of 
thought represent a radical departure from classic anti- 
trust theory is clear. 

The next level of the structure reflects the vicissitudes 
of legislative activity in revising or attempting to revise 
Section 7. The most active proponents of revision were 
the Federal Trade Commission, Senators O’Mahoney and 
Kefauver, and Representative Celler. The range of legis- 
lative proposals ran from limitations on the size of merged 
companies to a simple amendment of Section 11 of the 
Clayton Act to permit the Federal Trade Commission to 
proceed against proscribed asset acquisitions. The theories 
of the first school of economic thought prevailed, after 
exhaustive consideration, and H.R. 2734 (amended Section 
7) became law in December, 1950. That new objectives 
had been framed by Congress was clearly apparent in the 
Committee Reports. In particular the Senate Report on 
H.R. 2734? emphasized that the intent of the Committee 
was that amended Section 7 would avoid the consequences 
of such cases as the Columbia Steel decision,* go beyond 
the apparent authority of the Sherman Act, bring all merger 
types within the purview of the law, and include mergers 
through asset acquisitions. The intent, at least of the 
Committée, was clear. This intent was explained to the 
Senate by Senator O’Conor.* It is also significant that this 














amendment had bi-partisan support,’ stemming, in part, 
so it is believed, from a common pro-small business senti- 
ment in Congress. 

The Judicial History of the Fourth Merger Movement 
is heavily weighted with litigation arising under the Sher- 
man Act. This litigation was included, in brief form, be- 
cause it considered concepts directly bearing on the opera- 
tion of both original and amended Section 7. In particular 
the Aluminum decision of 1945 and the Tobacco decision 
of 1946 seemed to indicate a strict attitude toward oligop- 
Olistic and monopolistic industries. The requirements of 
proof in such cases and the remedies involved were clearly 
transferrable to Section 7 cases. These two cases, how- 
ever, were not merger cases, and as has been common 
with the courts, reluctance to interfere with mergers was 
shown in the Columbia Steel decision of 1948. There is no 
evidence, to date, that the Supreme Court has changed its 
historical attitude towards mergers, unless they clearly 
approach a monopoly status or have become involved ina 
conspiracy. 

The few cases which have arisen under amended Section 
7 are not indicative of the judicial attitude, as they have 
arisen either on the pleadings or have been defective in 
their presentation of the facts. It, therefore, is still too 
early to predict what the judicial attitude will be on the 
interpretation of amended Section 7. 

The most important element in the structure is that of 
administrative and executive policy. This policy is based 
upon political considerations and, as such, can either put 
amended Section 7 to sleep or make it an active part of 
our antitrust laws. Both the Federal Trade Commission 
and the Department of Justice have consistently manifested 
an interest in the active enforcement of amended Section 7. 

The outlook for the effective enforcement of amended 
Section 7 is not bright. In spite of the logic and the ex- 
pressed intentions of Congress, or even of the judiciary, 
there are forces which do not see or refuse to see any 
economic evil in the concentration of economic power, by 
merger or otherwise. Dominant among these forces are 
the general public, who connect their high standard of living 
with big business entities; labor, which sees better wages, 
fringe benefits and pension funds in dealing with giant cor- 
porations; and capital interests, who serve and receive 
their compensation mostly from the industrial giants. The 
counterpulling forces resolve their differences in the polit- 
ical policy of the period. Amended Section 7 means no 
more nor less than this constantly variable political policy. 

It is believed that the structure, as described above, 
presents a comprehensive outline of Federal trust policy 
as it relates to the administrative and executive control of 
mergers through the medium of Section 7 of the Clayton 
Act. Microfilm $3.00; Xerox $10.20. 229 pages. 





1, The language of the original law is shown in roman 
type, while the language stricken by the amended statutes 
is enclosed in black brackets, P.L. 899, 8lst Congress, 
2nd Session (1950), 

2, United States Senate. Senate Report No. 1775 on 
H.R. 2734, Washington, D.C.: Government Printing Of- 
fice, 8lst Congress, 2nd Session (1950). 

3. United States v. Columbia Steel Co., 334 U.S. 495, 
(May, 1948), 

4. United States Congress. Congressional Record, 
Washington, D.C,.: Government Printing Office. 96 (1950), 
pp. 16433-57. 
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ANALYSIS OF THE OPERATION OF THE FEDERAL 
CROP INSURANCE WHEAT PROGRAM IN TEN 
SELECTED OHIO COUNTIES, 1946-1952. 


(L. C. Card No. Mic 59-5404) 


Howard Daniel Raid, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


Down through the years the federal government has 
supplied an increasing number of services to agriculture. 
Among some of the more recent services are those pro- 
vided by the Federal Land Bank, the Production Credit 
Administration, the Bank of Cooperatives, and the Rural 
Electrification Administration. Other services were sup- 
plied by the Agricultural Adjustment Acts of 1933 and 1938 
and the Soil Conservation and Domestic Allotment Act. By 
1938 the services supplied included most phases of credit, 
price parity and supports, marketing quotas, acreage con- 
trols and surplus disposal, conservation of the soil, and 
basic research in most phases of agriculture. 

This is an imposing list of services available to agri- 
culture, yet these services did not adequately meet the 
needs of the farmer with a crop failure. The drought ex- 
periences of 1934 and 1936 emphasized the significance 
of the above hiatus. It was a hiatus which private insurance 
companies had failed to fill. None of them were able to 
develop a program that was actuarially sound. By 1938 
the private companies had lost so much money in crop 
insurance that they were no longer interested in trying to 
develop such a policy. Since about 1920 some farm groups 
and some members of Congress from agricultural areas 
had been urging the federal government to establish a fed- 
eral crop insurance program. 

Thus it was that in 1938 Congress passed enabling 
legislation for crop insurance. The first policies were 
offered on the 1939 wheat crop. Like the private compa- 
nies the federal government lost money on the program. 
By the end of 1943 the losses were so great Congress 
refused to continue the appropriation of administrative 
funds. 

The national program was reinstated in 1945. During 
the next three years the total program continued operating 
at a loss largely owing to the losses in cotton. Because 
of the losses Congress closed the national program; how- 
ever, they immediately inaugurated one on a limited ex- 
perimental basis. Since that time the experimental pro- 
gram has been enlarged in both the number of participating 
farmers and the types of crops covered. 

To assure the development of a crop insurance pro- 
gram, the Federal Government has paid all administrative 
costs. It has also established a capital stock fund of 
$100,000,000 that could be drawn onto meet losses greater 
than premiums. The program was administered through 
agencies of the federal government in the Department of 
Agriculture. The upper administrative echelons were 
filled by personnel of the Federal Crop Insurance Corpora- 
tion. At the local level it was administered in the early 








years by personnel of the Agricultural Adjustment Pro- 
gram and later by those in the Production and Marketing 
Administration. 

At first the program insured either 50 or 75 per cent 
of the average yield of crop on the farm. Later the cover. 
age was reduced to a level where it covered all of the 
costs-of-production but returned no profit. Premiums 
and indemnities were still quoted in terms of bushels of 
wheat in Ohio, but for all practical purposes it was mone- 
tary insurance. At the present time crop insurance is 
available on wheat in 20 Ohio counties, on corn in seven 
counties, on multiple crop in two, and on tobacco in one. 
All together last year (1952) in Ohio, about 240,000 acres 
were insured. On these insured acres farmers paid about 
$238,000 in premiums and received $38,000 as indemnities. 
Thus, even though the program is experimental, it is as- 
suming an increasingly important role in the agricultural 
economy of Ohio. 


PURPOSE OF THIS STUDY 


The purpose of this study was to analyze the operation 
of the Federal Crop Insurance wheat program in ten se- 
lected Ohio counties for the years 1946-1952.’ Ten coun- 
ties were studied because these were the only counties 
in the experimental program of 1948. The years 1946- 
1952 were chosen because it was felt that the years 1946 
and 1947 represented more accurately the old program 
than the post and early war years before 1944. It was also 
felt that there was greater interest in the present program 
that seems to be operating at a more satisfactory level 
than the old program. 


DATA AND METHOD OF THIS STUDY 


The data were taken from the records of the Federal 
Crop Insurance Corporation. These records consisted of 
information about the performance of the individual farmer. 
Data were available on an annual basis for the number of 
insured acres, the amount of the premium and indemnity 
in bushels of wheat, the number of years in the program, 
and the number and cause of losses. These data were used 
from 10,005 contract-holders who had been in the program 
from one to seven years during 1946-1952. Data were 
also used from the Mennonite Mutual Aid Society, an as- 
sessment property insurance company. 

Since no previous study had been made of these data, 
it was necessary that the method of analysis be carefully 
studied. In order to determine the practicability of the 
method, a hand-tabulated study was made of one county. 
On the basis of these results the data were classified ac- 
cording to length and time of participation. The first group 
consisted of those who had been in the program every year 
from 1946 to 1952. It was assumed that these farmers 
were satisfied with the program and that that was the rea- 
son they stayed in it. The second group were those who 
came into the program and stayed; that is, they were in 
during 1952. It was assumed that they too were satisfied 
with the program. In the first group there were 1280 
contract-holders; the second group had 2411 and the third 
group 6314. The third group were those who had dropped 
out of the program because they were dissatisfied with it. 
Each of the above groups were divided into two sub-groups, 
those who had and those who had not received an indemnity. 
These data were ten machine tabulated, but summaries 
and cross classifications were done by hand. 
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RESULTS OF THE STUDY 


Not only was the establishment of a sound program 
hampered by a lack of actuarial data but also by erratic 
participation. During the seven years studied in the above 
ten counties, only 12 per cent of the contract-holders were 
continuous insurees; 24 per cent came into the program 
and stayed, whereas 63 per cent dropped out of the pro- 
gram. An analysis was made of these insurees. It was 
found that almost 52 per cent of group one received one 
or more indemnities, whereas 34 per cent of group two 
and only 14 per cent of group three received them. Further 
analysis showed that group one also received the largest 
average indemnity of almost 60 bushels. For group two 
the indemnity averaged about 45 bushels and for group 
three about 47 bushels. On the basis of this analysis group 
one was receiving on the average the most from the pro- 
gram, i.e. the largest and the most indemnities. 

It was thought desirable to take into consideration the 
fact that some insurees had been in the program more than 
one year. This was done by adding together the annual 
number of contract-holders and the result was 31,439. 

This meant that there were the equivalent of 31,439 con- 
tracts insured for one year. When the three groups were 
analyzed on this basis, it was found that almost the same 
percentage received an indemnity in each group as in the 
previous analysis. The more crucial point to consider 
was the relationship of indemnities to premiums. Ifthere 
would be a known group of insurees who were receiving 
indemnities larger than premiums, the insurance company 
would be interested in knowing about it. The indemnity 
was calculated as a percent of the premium. This time, 
instead of group one receiving the most from the program, 
it was group two, which received indemnities equal to 70 
per cent of the premiums. Group one received 62 per cent 
and group three only 26 per cent. On the basis of this 
analysis it seems that group two had a very strong eco- 
nomic reason for remaining in the insurance program and 
group three a very good reason for dropping out of it. 

Another analysis was made of the relationship of in- 
demnities to premiums by the size of insured acreages and 
the length of participation. When this was done, it was 
found that the small acreages, those of less than 20 acres, 
in groups one and two, were receiving 73 and 87 per cent 
of their premiums back as indemnities. Some of the 
classes of large acreages received more indemnities than 
they paid as premiums. This was usually due to a large 
indemnity being received by one of a very few insurees. 

A significant point for the insurance company to study 
would be this relationship for a larger number of the in- 
surees of small acreages. If they are the cause of a dis- 
proportionate share of the losses, then steps to correct 
them may be necessary. 

It was found that group one had the largest average 
insured acreage. This average was 175 acres; groupthree 
averaged 16 and group two 14% acres. This was inaccord 
with the information that group one had the smallest per- 
centage inthe less than 20acresclass: group one had 70 per 
cent, group three 75 and group two 78 per cent. Another 
phase of the analysis showed that the acreages in the 
Classes of 20 to 80 acres were the most profitable. Gen- 
erally their indemnities were a much smaller percentage 
of premiums than were those of the other size acreages. 
This phase of the study showed that group one had 29 per 
cent in the 20 to 80 acre size, whereas group three had 
about 25 and group two 20 per cent. When these two facts 





were considered together, they pointed out the reason for 
groups one and three showing up more profitably than group 
two from the standpoint of the insurance company. 

Further analysis showed that group two was made up 
of a larger percentage of insurees from the new program 
than group one. In other words, group one represented 
more nearly the old program before 1948 than group two. 
If it can be assumed that group one tended to represent 
the old program and group two the new program, thensome 
significant observations should be made. The new program 
insured more smaller acreages than the old. From the 
insurance companies’ viewpoint the small acreages tend 
to be less profitable than the large acreages. This would 
be especially true when administrative costs were con- 
sidered. In addition it was found that group two received 
back an average of 70 per cent of their premiums as in- 
demnities. It was also found that administrative expenses 
of the national program averaged 37 per cent of premiums. 
According to this analysis group two, or the new program, 
would cost 107 per cent of premiums to operate. Looking 
at group one in the same manner, the total cost of opera- 
tion would be 99 per cent of premiums. The conclusion 
might be drawn, then, that in these ten counties the new 
program was not operating as successfully as the old from 
the viewpoint of the insurance company. 

The evidence from this study indicated that every year 
the insurees stayed in the program, about seven and one- 
half percent more of them received an indemnity. Theoret- 
ically, at the end of 14 years every one should have re- 
ceived an indemnity. Actually that would never happen, 
for some farmers would receive more than one indemnity, 
and others would not receive any. There were differences 
in the three groups in above factor, but by the time the 
insurees were in the program six years about 55 per cent 
of them ineach group had received one or more indemnities. 

The analysis of the insurees revealed only slight differ- 
ence between those with and those without a loss. Those 
witha loss averaged seven-tenths ofan acre larger insured 
acreage. They also averaged a slightly higher premium per 
acre than those without a loss. Since there were no marked 
differences between the two groups, it was assumed that 
those farmers receiving an indemnity were about average 
farmers. Furthermore, the losses possibility were the 
kind that would occur to the average farmer. 

The study of the losses also included a study of the 
relationship of losses to indemnities for commercial prop- 
erty insurance companies. A study of these companies 
was included because it was assumed that they would be 
the ones most interested in taking over crop insurance. 

It was found that for most of them the indemnities aver- 
aged less than 60 per cent of their premiums. Over the 
last seven years in the ten counties studied, indemnities 
averaged 44 per cent of premiums. If it could be assumed 
that this relationship would hold for the future, then com- 
mercial companies would probably be interested in offer- 
ing a crop insurance policy. 

Accounting for 95 per cent of all indemnities paid were 
winter-kill, excessive soil water, and flooding. According 
to studies by agronomists, some but not all of these causes 
could be overcome by good farming practices. Therefore, 
the Crop Insurance Corporation must be insuring against 
some losses which are beyond the control of the farmer. 

When the data were analyzed on the annual basis, it 
was found that there were great variations in the annual 
relationship of premiums to indemnities. In 1949 six per 
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cent of the premiums were paid back as indemnities; in 
1951 315 per cent were paid back. This variation points 
out how a private ccmpany could easily run into serious 
difficulties if they offered their first policy in a poor crop 
year. Further differences between crop and property in- 
surance were revealed through the study of a farmer’s 
mutual assessment company and a county crop insurance 
program. In crop insurance a dollar premium bought 
$17.00 worth of insurance protection, whereas it bought 
$295.00 worth of property insurance. These figures point 
out sharply the much greater risk found in crop insurance 
and it is a point that would have to be made clear to the 
farmer when attempting to sell him insurance. 

Government administration of the crop insurance pro- 
gram enabled the operation of a national program. This 
provided a broad base, thus diversifying the risks. The 
government as a social-political-economic entity could 
absorb losses if they desired to do so which would be far 
beyond the capacity of a private concern to sustain. Thus 
they did provide the milieu within which an all-risk crop 
insurance program could be developed. Not all of the re- 
sults of government administration, however, were bene- 
ficial. There was a tendency for some farmers to con- 
sider crop insurance as a part of the government relief 
program. Political reasons seem to have entered into the 
making of decisions about when to add, drop, or change 
insurance programs. 

At the present time some of the state or county pro- 
grams may be operating at a level that would interest 
private companies. Farmer’s Mutual Companies have 
several traits which recommend them for taking over crop 
insurance. They are near enough to the farmer to be able 
to supply close supervision and thus they should be able to 
overcome the moral risks. Furthermore, they already 
operate among farmers and understand farmer’s problems; 
in fact, they are generally operated by the farmers them- 
selves. Federal reinsurance could overcome the small- 
ness of their operation. There are larger farm insurance 
companies, such as Farm Bureau or Farmer’s Union, that 
might be in a position to take over the program of one or 
more states. The switch from government to private own- 
ership might be made through the use of an organization 
something like Production Credit. The Federal Govern- 
ment might continue the operation of the program at the 
state and national level but allow existing private insurance 
agents to sell the policy. If the government would continue 
complete operation of the program, it would seem logical 
to consider requiring farmers who benefit from some of 
the other agricultural programs to also participate in crop 
insurance. 

Since this was the first study of data of crop insurance, 
there were a number of areas not analyzed. Further study 
could be made of variation of losses in relationship to 
average yields of the counties, conservation practices, and 
weather conditions. A survey of farmer’s attitudes toward 
crop insurance and various possibilities for variations in 
the program would also be valuable. 

Microfilm $2.80; Xerox $9.80. 216 pages. 
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THE RELATION OF THE VOLUME OF MARKET 
EGGS SOLD BY INDIVIDUAL PRODUCERS 
TO MARKETING COSTS 


(L. C. Card No. Mic 59-5935) 


Franklin Drisco Rollins, Ph.D. 
The Ohio State University, 1959 


The objective of this study was to determine the relg- 
tionship between the weekly volume of eggs sold by indiviq- 
ual producers and the cost of assembling the product by 
farm truck routes, of grading within the plants, and of 
administering transactions and maintaining an office. 
Time study techniques and the financial statements were 
utilized in determining the time requirements and costs 
of the various operations influenced by the size of the in- 
dividual shipments of eggs. Three marketing organizations 
located in different types of procurement areas cooperated 
in the study. 

A high degree of correlation was found between the 
total time on the route and the number of miles traveled 
along with the volume of eggs picked up. 

In using synthetic models for estimating procurement 
costs for shipments of various sizes, it was found that to 
procure a full truck load of eggs from producers with 
shipments of the same size, the procurement cost for one- 
case shippers was 82.4 cents per case, while for ten-case 
shippers, it was only 10 cents per case. 

Grading costs per case decreased as the size of the 
shipment increased. The study showed that it cost five 
times as much per day for stop and start counts on one- 
case shipments as for five-case shipments. Time required 
for stop and start counts varied with the size of the ship- 
ment. It cost the plants $1.10 per day for stop and start 
counts for the one-case shippers, whereas the candlers 
can handle the same number of cases per day from five- 
case shippers at a cost of only 22 cents per day for stop 
and start counts. 

It was also found that egg quality varied with the size 
of the shipment. Potential savings can be made if the grad- 
ing plant increases the average size of their producers’ 
shipments. 

The amount of time required to compute the settlement 
payments varied with the size of the shipment. The costs 
per case of computing settlement reports decreased as 
the size of the shipments increased. This was mainly due 
to the fact that check costs for printing and banking are 
the same for one-case shippers as for the larger shippers. 

Egg marketing costs of central egg and assembly plants 
decrease as the size of farm shipments increase. But the 
amount decreased depends upon the size and location of 
producers shipping to the plant and the handling procedures 
utilized within the plants. Producers could be paid price 
differentials based on marketing costs influenced by the 
size of shipments. 

It may be necessary to pay the large producers a pre- 
mium in order to increase volume, which in turn would 
reduce the per unit marketing costs of both large and small 
shippers. Microfilm $2.00; Xerox $5.60. 113 pages. 
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THE MOVEMENT OF UNION AND NON-UNION 
WAGE RATES IN THE ONTARIO IRON AND STEEL 
PRODUCTS INDUSTRIES, 1946-1954. 


(L. C. Card No. Mic 59-5822) 


George S. Saunders, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Edwin Young 


The objective of this study is to determine whether or 
not collective bargaining has created wage differentials 
between union and non-union workers. Past studies in- 
vestigating this problem have yielded inconsistent and 
inconclusive findings. A major difficulty has been in iso- 
lating unionism from the many variables which influence 
wages. Although it is perhaps impossible fully to surmount 
this obstacle with currently available statistical tech- 
niques and data, careful selection of data and rigorous 
methods of analysis permit progress to be made in this 
area of investigation. 

In this study, unpublished individual-establishment 
occupational wage rate data, collected annually on October 
1 by the Canadian Department of Labour, were used to 
study union and non-union wage rate differentials in the 
1946-1954 period. The study has been confined to male 
workers earning time rates exclusive of overtime and 
shift premiums in selected plant occupations in similar- 
sized establishments in the Ontario iron and steel products 
industries. Consequently, inter-industry and inter-area 
differences have been eliminated or minimized as explana- 
tions of union and non-union wage differentials as have 
differences arising from size of establishment, overtime 
and shift premiums, skill, sex, and method of wage pay- 
ment. Other variables tested and found to have an insignif- 
icant bearing on the results were: employment change, 
extent of female labor and incentive wage payment sys- 
tems, size of company, and geographical location. 

Analysis of the evidence revealed that for the period as 
a whole, percentage and absolute increases in wage rates 
slightly favored union workers. The union advantage oc- 
curred at each skill level with the advantage being greatest 
among the unskilled. 

The union gain was spread over the 1948-1954 period, 
which included periods of relative economic stability (1948- 
1950 and 1952-1953), inflation (1950-1952), and economic 
decline (1953-1954). In the inflationary period, 1946-1948, 
wage increases received by union workers did not exceed 
those received by non-union workers. This was probably 
due to: (a) upward pressures on non-union wages resulting 
from the rapid spread and threat of unionization and a high 
degree of labor mobility and (b) downward pressures on 
union wage increases resulting from intense employer 
opposition to wage demands and the rigidity of wages be- 
tween contract dates. In the inflationary 1950-1952 period, 
when the union gain was greatest, the spread of unionism, 
the degree of labor mobility, and employer opposition to 
union wage demands were less than in 1946-1948. In addi- 
tion, union workers benefited from the increased popularity 
of cost-of-living and wage-reopener clauses in collective 
agreements. 

Throughout the analysis, little difference was found 
between the effectiveness of continuing-unionism (denoting 
establishments which became unionized before October 1, 
1946) and new-unionism in raising wages. Further analysis 
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revealed that prior to unionization wages in new-union 
establishments fell behind those in other establishments 
that were studied in these industries. Upon unionization, 
their wages jumped sharply and by larger amounts than 
did wages elsewhere. This effect was generally confined 
to the first year of organization. Thereafter, wage in- 
creases in these establishments were not necessarily 
greater than those in the remainder of the union sector. 

From this evidence, it can be concluded that, in the 
establishments and occupations studied, unionism has 
probably been largely responsible for wage differentials 
between union and non-union workers. However, the pre- 
cise impact of unionism is not known because of difficulties 
in completely isolating the union factor in wage determi- 
nation and because the influence of unionism on non-union 
wages was not measured. 

Microfilm $5.40; Xerox $19.15. 424 pages. 


CZECHOSLOVAK INDUSTRIAL PRODUCTION, 1947-1957. 
(L. C. Card No. Mic 59-6151) 


George John Staller, Ph.D. 
Cornell University, 1959 


The purpose of the study is the development of a sta- 
tistical estimate of industrial production in Czechoslovakia 
after the Second World War. 

The first chapter describes briefly the changes in the 
institutional framework within which the Czechoslovak 
industry operated during the period under consideration. 
The second chapter is devoted to description and analysis 
of the official measure of Czechoslovak industrial pro- 
duction, computed by the State Statistical Office in Prague. 
Czechoslovak sources leave little doubt that this index, 
which uses the Soviet methods and definitions, seriously 
overestimates actual growth of Czechoslovak industrial 
production. While the reasons for the upward bias were 
freely discussed, no attempt was made to estimate the 
degree of the bias. 

A new index of Czechoslovak industrial production is 
developed in the third chapter. Based on Czechoslovak 
sources, it employes statistical methods and procedures 
generally accepted in Western statistical practice. The 
new index measures production in mining, manufacturing, 
and power generating divisions; it does not include con- 
struction. The measure is based on the average on one 
hundred and fifty quantity series. The 1948 wages and 
salaries data are employed as weights to aggregate the 
ninety-three commodity groups composing the new index. 
However, wholesale prices are used for weighting within 
some commodity groups. The same chapter contains an 
attempt to evaluate quantitatively the margin of error 
caused by the substitute system of weights and by the 
limited product coverage of the new index. It appears 
that the new measure of Czechoslovak industrial produc- 
tion is not subject to a significant bias on either count. 

To check further the adequacy of the new index, four 
alternative measures of Czechoslovak industrial production 
are developed in Chapter IV. Three measures use the 
relationship existing between factor inputs and manufac- 
turing production in the countries belonging to the Organi- 
zation for European Economic Cooperation; the fourth 
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measure is an index of material inputs. Czechoslovak in- 
dustrial production, as measured by these four alternative 
indexes, differs from the growth registered by the new 
index developed in Chapter III. However, all four alterna- 
tive measures are considerably closer to the new index 
than to the official industrial production index. 

The new index, which is compared to the official index 
in Chapter V, shows a lower rate of growth. Adjustments 
are attempted for the differences in coverage of the two 
indexes, for their different weighting systems, and for 
different weight base periods. These adjustments can ex- 
plain only a very small part of the divergence between the 
new index and the official index. The tests applied to the 
new index in Chapter III, as well as the alternative indexes 
developed in Chapter IV, indicate that the new index is a 
reasonably adequate measure of Czechoslovak industrial 
production. Thus, it is concluded that the bulk of the di- 
vergence between the official and the new industrial pro- 
duction indexes is due to an upward bias in the official 
measure. Consequently, the official index should not be 
used as a gauge of Czechoslovak industrial production 
after the Second World War; the new index is offered in 
its stead. 

Chapter VI contains brief comments upon the Czecho- 
slovak industrial growth as measured by the new index 
developed in this study. 

Microfilm $3.10; Xerox $10.60. 240 pages. 


AN ANALYSIS OF OFFICE UNIONISM 
IN CANADIAN MANUFACTURING INDUSTRIES 


(L. C. Card No. Mic 59-5245) 


W. Donald Wood, Ph.D. 
Princeton University, 1959 


A new development in Canadian industrial relations 
since the end of World War II has been the growth of union- 
ism among office workers in Canadian manufacturing in- 
dustries. This dissertation is an exploratory study in this 
new field having the twofold objective of (1) presenting and 
interpreting original statistical and descriptive material 
outlining the extent and pattern of office unionism as it 
has developed to date, and (2) analyzing the factors con- 
tributing to its recent growth after its relatively late entry 
into the mainstream of Canadian labour organization. 

Because of its pioneer nature, much of the study is 
based on data obtained from primary sources - question- 
naires, correspondence and interviews with management, 
union and government officials and office workers. This 
material was supplemented, wherever possible, by sta- 
tistical and factual matter, much of it unpublished. 

The major findings based on the above analysis were 
as follows: (1) From virtual non-existence in 1944, office 
unionism in Canadian manufacturing industries has grown 
slowly but steadily. While still considerably less than 
plant worker organization, the office union area is signifi- 
cant because it is so newly organized, is continuously 
growing, and represents a large and rapidly increasing 
organizing potential. (2) Although office organization has 
firm but small roots in a number of important segments 
of manufacturing industry, except for the pulp and paper 
industry, there has not been, as yet, a pronounced break- 
through among the leading companies of the industries 





under review. (3) In manufacturing, at least, a definite 
trend is developing toward the industrial type of union for 
office employees rather than the white collar or specialize 
type of office union. (4) There have been three groups of 
inter-related factors which account for the development of 
office unionism in manufacturing. First, there have been 
long-run changes taking place in the composition of the 
work force in the nature of office work and office relation- 
ships, and in the relative economic and social position of 
the office worker, which have all tended to weaken the 
secular forces operating against unionism. Secondly, there 
have been short-run causalfactors inthe form of personne] 
“frictions” or grievances in the office. These factors, 
which were in part a reflection of the long-run changes, 
also accentuated the longer trend developments and often 
were the more immediate issues “sparking” the organi- 
zation of these offices. The third group of factors explain- 
ing the expansion of office unionism were found to be the 
accelerated union organizing activities in the office field, 
It appeared that the penetration of unions in the office area 
has been in rough proportion to the organizing efforts of 
those unions. (5) The following two important character- 
istics of manufacturing offices in contrast to those in white 
collar industries explain the greater degree of office or- 
ganization in manufacturing: the “conditioning” influence 
of daily contact with the organized plant workers, and the 
higher male proportions in manufacturing offices with 
their greater career orientation, less rapid turnover, and 
greater general interest in unionism. 

On the basis of the study’s findings, it was suggested 
that office unionism in manufacturing is likely to con- 
tinue to expand steadily although slowly during the next 
decade, with the percentage organized roughly doubling 
during this period. The two main reasons given for this 
trend were (1) the continuance of those long-run factors 
facilitating organization and (2) the likelihood of greatly 
expanded union organizing activities, especially by the 
industrial unions (who are being forced into the office field 
by the rapidly increasing proportion of white collar work- 
ers in their respective industrial jurisdictions). At the 
same time, it was explained why organization is likely to 
continue to be negligible among office workers in the white 
collar industries, and why the union movement will find it 
increasingly difficult to maintain its present overall union 
membership ratios. It was suggested, however, that one 
thing seems certain: the greatly expanded union organiz- 
ing drives among office workers in manufacturing in- 
dustries will be a prominent feature of the Canadian in- 
dustrial relations scene during the next decade. 

Microfilm $5.40; Xerox $19.00. 421 pages. 
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ECONOMICS, AGRICULTURAL 


AGRICULTURE IN A DEVELOPING ECONOMY: 
A MIDCENTURY APPRAISAL OF 
THAILAND’S AGRICULTURE. 


(L. C. Card No. Mic 59-5784) 


Phimol Jittemana, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Sydney D, Staniforth 


The economy of Thailand is underdeveloped and un- 
diversified. Agriculture occupies more than 80 per cent 
of the total labor force. It provides a substantial source 
of national income and government revenue. In addition, 
agriculture represents more than half the total value of all 
exports upon which Thailand depends to pay for the import 
of its required manufactured and other industrial products. 

Three principal features distinquish agriculture of 
Thailand. The monocultivation of rice is the most impor- 
tant characteristic. It occupies about 60 per cent of all 
agricultural land in 1955. Rice export constitutes around 
10 per cent of national income. The second feature is that 
major agricultural areas of Thailand do not normally have 
sufficient supply of rainfalls. Natural flooding of the rivers 
is still the most important source of water in agricultural 
production. About one-tenth of all agricultural land pos- 
sesses controlled irrigation facilities. The year-to-year 
fluctuation of agricultural output is, thus, the basic feature 
of agriculture in Thailand. Finally, agricultural technology 
is largely primitive. Aside from labor, land is the most 
important singie factor in agricultural production process. 
It is here estimated that the bareland itself accounts about 
half the total value of all physical productive assets used 
in Thailand’s agriculture. 

Most farmers in Thailand own the farms they cultivate. 
The average size of farm per family is about 10 acres. 
Human labor, consisting chiefly that of the farmer himself 
and the members of his family, is the most important re- 
source used on farm. In rice production, it constitutes 
about 50 per cent of the total costs. A large block of farm 
labor is underemployed due mainly to the lack of adequate 
capital resources. The major sources of farm credit 
available are relatives and friends, village shopkeepers, 
professional money-lenders and the landlords. The agri- 
cultural credit co-operatives provide but 16 per cent of 
the total farm loans during 1948-1953. 

The government has many different roles to play in the 
development of Thailand’s agriculture. Measures to help 
farmers getting control of more resources, especially 
capital, are important. Technical education is also needed 
to make farmers realize what it is possible to practice 
new farming technology which might be the simple and 
inexpensive methods. Real capital resources needed in 
Thailand’s agriculture include primarily the direct capital 
inputs used in farm production such as fertilizers, better 
seed varieties, and better farming techniques. Fixed capi- 
tal installations such as irrigation and drainage facilities 
are also needed. Some of these requirements can be 
achieved in time by the expansion of the present co-opera- 
tive systems, such as land resettlement co-operatives, 
credit co-operatives, and marketing co-operatives. The 
development of small-scale industry in the countryside 
should also be taken by the Thai government. The small 








rice mills in particular are important to the development 
of Thailand’s agriculture. The government should also 
encourage cottage industries for these might be an impor- 
tant vehicle in moving farmers out of agriculture as eco- 
nomic development occurs and in helping farmers to ac- 
cumulate capital for farm development. 

Microfilm $3.60; Xerox $12.60. 277 pages. 


FARM LUMBER CONSUMPTION AND USE: 
METHODS OF ESTIMATING AND RESULTS OF AN 
EAST-CENTRAL MINNESOTA SURVEY. 


(L. C. Card No. Mic 59-6029) 


Allen Lloyd Lundgren, Ph.D. 
University of Minnesota, 1959 


Knowledge about the present and future consumption of 
forest products is needed if forest managers, together with 
forest product manufacturers and distributors, are to make 
intelligent plans concerning their operations. An impor- 
tant but neglected part of this consumption picture is the 
consumption of lumber on farms, which accounts for one- 
sixth of all lumber consumed in the United States. Prior 
studies of farm lumber consumption are inadequate or out 
of date. In 1955 a cooperative study between the University 
of Minnesota Agricultural Experiment Station and the Lake 
States Forest Experiment Station was undertaken to de- 
velop methods of estimating lumber consumption and use 
on farms in an area of Minnesota, and to suggest methods 
and costs of conducting surveys of farm lumber consump- 
tion on an expanded basis. 

Methods of identifying, measuring, and sampling lum- 
ber consumption on farms were developed. In the open 
country area of Minnesota economic area 4, a 0.5 percent 
sample of sample units was selected systematically from 
the Master Sample of Agriculture lists, using a single ran- 
dom start. In addition to this primary sample, a planned 
supplemental 0.5 percent sample was taken to augment the 
sample of new construction lumber use. Rural place farms 
were sampled in a similar manner, but more intensively. 
Interviewers visited each commercial or part-time farm 
in the primary sample and, using special lumber estimat- 
ing forms, identified and measured all new lumber used 
on the farm during 1954, classifying it by kind and use. 
Other information about the farm was also obtained. Only 
farms with lumber use for new construction were inter- 
viewed in the secondary sample. Apparently, a represent- 
ative sample of farms was obtained. 

Estimates and their variances of total and mean lum- 
ber consumption by farms in this area were obtained for 
different kinds and uses of lumber. Out of a total of 8.4 
million board feet of all lumber used by farms in this 
area, 7.3 million board feet was used for new construction 
and 1.1 million for repair. Twenty-four percent of this 
lumber came from the farmer’s own woodlot, thirty-nine 
percent came from local sawmills, and the remaining 
thirty-seven percent came from dealers. The average 
farm used about 100 board feet of lumber for repair and 
500 board feet for new construction. 

Few significant relationships between lumber use and 
farm characteristics were established atthe thirty percent 
significance level from the data gathered in this survey. 
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However, there were indications that significant relation- 
ships between lumber use and farm type, size, income, 
and buildings might be established with a more intensive 
sample. 

For future surveys a new method of cluster sampling 
is suggested. A double sampling scheme, using a very 
light sample for estimating total and mean lumber use for 
a few major kinds and uses of lumber and a more intensive 
sample of a few selected areas for making more detailed 
estimates of lumber use and establishing relationships 
between farm characteristics and lumber use, is proposed 
for surveys of the entire country. Light resurveys of 
permanent sample units repeated at two-year intervals, 
with more intensive surveys every ten years, are sug- 
gested for establishing a series on farm lumber con- 
sumption. 

This study was successful in attaining most of its ob- 
jectives, and provided much information about farm lum- 
ber consumption that was not available before, and which 
should be useful in planning future surveys of lumber con- 


sumption on farms. 
Microfilm $3.50; Xerox $12.15. 269 pages. 


AGRARIAN REFORM AND ECONOMIC 
PROGRESS IN LATIN AMERICA 
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Supervisor: John F, Timmons 


Inequalities between national per capita incomes have 
accelerated the study by economists and national leaders 
in economic development. Since over sixty per cent of the 
world’s population is engaged in agriculture, the agrarian 
structure appears important to economic development. 

According to present rates of population and economic 
growth, the most rapidly developing countries in the Latin 
American region could attain the 1954 per capita income 
level of Denmark within 45 to 55 years, while the slower 
growing countries could not attain this level for nearly 
three centuries. 

In most of the Latin American nations the basic social, 
economic, and political structures have been greatly in- 
fluenced by feudalism, mercantilism, and monopoly ele- 
ments. This influence is often markedly revealed in the 
agrarian structure. 

A primary hypothesis of this study is that nations which 
have proceeded furthest toward the goals of agrarian re- 
form have also proceeded furthest in economic develop- 
ment. 

This hypothesis is evaluated by a Spearman rank cor- 
relation between per capita incomes of 19 Latin American 
nations and an agrarian reform index. The calculated 
correlation is .7. It is inconclusive because data for equal- 
ity of incomes to rural and non-rural persons are not 
available. pao 

A high rank correlation, .825, exists between the index 
of manpower efficiency in agriculture and national per 


capita incomes. 





The following Spearman rank correlations were dis- 
covered between per capita incomes and: per capita 
agricultural land area, .695; literacy in the population, 
.79; and democratic tendencies, .745. 

Conceptually, the Belshaw Cobb-Douglas function of 
economic growth permits the use of regression equations. 
Considering per capita incomes as a dependent variable, 
we obtain the following product - moment correlations: 
with per capita agricultural land, .829; with literacy, .639- 
with per capita capital formation, .868. 

The graphic method provides a third type of correla- 
tion analysis which verifies the importance of land area 
and of literacy. Furthermore, correlations of residuals 
after literacy and land area effects are removed, suggest 
the importance of high crop yields. 

The study presumes that recognizable variables affect 
economic growth and that agrarian reform measures affect 
economic development through these economic growth 
variables. Economic models aid in the identification of 
sixteen economic growth variables and twenty-four agrar- 
ian defects. 

Agrarian reform measures appear to affect economic 
development: (a) by changes in the total economic and 
social structure; (b) by greater efficiency of the agricul- 
tural firm; (c) by improving the welfare of rural people; 
(d) by increasing the mobility of labor, capital, technology, 
and management; (e) by the quantity, composition, and 
efficiency of the aggregate national investment; (f) by 
agricultural production for the non-rural sector; (g) by 
increasing economic stability. 

A condensed summary is given of examples of the 
twenty-four agrarian defects and a later chapter presents 
examples of measures enacted to remedy these defects. 

A model of a stagnating economy and how it may break 
out of its quasi-equilibrium low income level state, implies 
the need for remedial measures that will: (a) increase the 
annual investment rate in the economy and (b) lower the 
population pressure on resources. 

These implications correspond to the implications both 
of our basic growth model and of our statistical analysis. 
It would appear that the most important “investments” to 
improve rural income levels are: expansion of agricul- 
tural land area; investments in the human agent in general 
literacy and technologica:i skills; application of low capital 
technological innovations within agriculture; improve- 
ments in rural social overhead facilities of schools, roads, 
water, and electrical installations; and improvement of 


housing for rural people. 
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AN ALTERNATIVE PARITY FORMULA APPLIED 
TO DAIRY PRODUCTS 
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This study has made application of an alternative parity 
formula to dairy products. The results ofthis application 
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have been analyzed and compared with the results of the 
modernized” parity formula. The results of this formula 
applied to dairy products have also been compared with 
the results of this formula applied to corn, wheat, and 
cotton. 

Beginning as parity of purchasing power per unit of 
farm product in legislation passed in 1933, parity evolved 
into a parity of standards of living idea by the time the 
1948 Agricultural Act was passed. A parity formula was 
early established in order to serve as a “yardstick” for 
measuring parity. The parity formula currently in use 
was determined by law in 1948 and is commonly called the 
modernized parity formula. 

At the outset of this study several weaknesses of the 
modernized parity formula were noted as follows: (1) the 
pase period 1910-14 is out of date; (2) the parity index is 
the same for all farm products; (3) the parity formula 
ignores changes in current quantities produced and pur- 
chased. 

The alternative parity formula (called the parity re- 
turns formula) utilized in this study provides for returns 
to resources employed in agriculture equivalent to returns 
received by “comparable” resources engaged in non-agri- 
cultural production, in relation to an earlier base period. 
This formula provides for the inclusion of the quantities 
and prices of inputs and outputs, coupled with the shifting 
forward of the base period to 1949-54. 

The parity returns formula allows computation of a 
parity returns indicator which may be used to measure 
the economic well-being of farmers relative to non-farm- 
ers. This indicator replaces the parity ratio (ratio of index 
of prices received to the index of prices paid by farmers) 
and is constructed as the ratio of actual gross inc~me to 
parity gross income from agricultural production. Here 
parity gross income includes current operating expenses, 
returns to land and capital based on the current Federal 
Land Bank mortgage interest rate, and returns to labor 
as a function of the ratio of farm labor returns to earnings 
of employed manufacturing workers during a recent base 
period. 

This parity returns concept permits calculation of a 
parity returns price for a commodity by dividing the parity 
gross income by the total production or output expressed 
in value equivalents of the particular commodity. This 
parity returns price provides a price, which when multi- 
plied by output would yield parity returns to resources. 

This study uses data which represent costs and returns 
information for average, commercial dairy farms in south- 
ern Minnesota and Central Northeast United States. The 
data are complete from 1930 to 1957. 

This study concludes that the parity returns formula 
provides a more accurate measure of the economic well- 
being of dairy farmers than does the modernized parity 
formula. This conclusion is based on the fact that the 
parity returns formula includes current quantity weights, 
a measure of technological change, a more recent base 
period, and separate parity indexes by commodity. The 
modernized parity formula contains none of these ele- 
ments, It has also been concluded in this study that re- 
sults indicate that the parity returns formula may be ap- 
plied to dairy products, as well as to corn, wheat, and 
cotton. Microfilm $2.00; Xerox $6.80. 143 pages. 
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A STUDY OF SALES-TRAINING PROGRAMS 
IN EIGHTY-EIGHT FIRMS 
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The University of Texas, 1959 


Supervisor: Dr. A. H. Chute 


This study of sales-training programs in 88 firms 
covers the following topics: sales policies with which 
sales trainees should become acquainted; recruitment 
and selection of salesmen; the induction, orientation, in- 
doctrination, and pay of sales trainees; the types of courses 
given sales trainees; the methods and devices used in 
classes for sales trainees; the training procedures used 
in training salesmen; and the follow-up on effectiveness 
of sales-training programs. 

Sales training has had its rapid growth in the period 
since World War II. Titles of persons in charge of sales- 
training programs vary widely, but two predominate: 
“Manager of Sales Training,” and “Director of Sales Train-~ 
ing.” In most companies the sales managers and super- 
visors were once company salesmen. 

In most companies the selection process is an elaborate 
one with the application blank, tests, interviews, and checks 
on references being required. High-school graduation is 
usually required, and in approximately a third of the com- 
panies college training is also required. Married men 
with families are preferred over all other sales-training 
applicants; the ages 25-30 are those most commonly pre- 
ferred for sales trainees. 

Over three-fourths of the companies match selectees’ 
qualifications to job specifications, but only a few firms 
make time-and-motion studies of salesmen and use these 
in training. 

Most companies give product information, explanation 
of pay and benefits, company history, and rules and regu- 
lations for employees during an induction period. Sales 
and sales-training policies are usually presented to sales 
trainees during the training period. Sales trainees are 
paid on a straight salary basis, or they are paid salary 
with room and board and/or commission. 

Most companies give some formal class training to 
sales trainees. Salesmanship is the most frequently given 
course. Over half of the companies also give courses 
covering these subjects: organization and management, 
policy, human relations, credit department functions, com- 
pany records and reports, advertising, and marketing 
channels. 

Many methods and devices are used in teaching sales 
trainees. Questioning, demonstration, lecture, and guided 
discussion are the most popular of these; the blackboard 
is the most frequently used visual aid. On-the-job train- 
ing with supervisors and other salesmen is given in all of 
the companies. 

Formal training is usually given at the home offices 
of the companies. Many companies give both home-office 
and field or branch formal training. Following formal 
training and a period of on-the-job training, most firms 
bring sales trainees back to the home office or field office 
for additional formal training. 

A number of firms require actual experience in the 
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factory of sales trainees; a few require actual experience 
in marketing research. 

Most firms that sell through distributors furnish train- 
ing aids and sales trainers to those distributors. Practi- 
cally all firms carry on programs of continuing sales 
training. They also use a number of methods of following 
up on effectiveness of sales training, such as reports, 
testing, and comparison of actual sales with sales quotas. 

Divergence in methods, devices, and procedures used 
by the various companies in sales training is not great. 
Such divergence as exists is brought about primarily be- 
cause of differences in marketing policies, which differ- 
ences are due primarily to differences in products, prices, 
channels of distribution, customers, and services. 

Microfilm $4.75; Xerox $15.80. 370 pages. 


PRIVATE INDUSTRIAL ENTERPRISE IN THE 
PLANNED ECONOMIC DEVELOPMENT OF INDIA 
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Raghbir Singh Basi, Ph.D. 
Cornell University, 1959 


At the time of independence in 1947 the partition of the 
country had dismembered the Indian economy. But the new 
national government began to plan a programme of eco- 
nomic development. Whereas the programme was scarcely 
handicapped by the existing social structure, it seems to 
have been hindered somewhat by overpopulation, techno- 
logical backwardness, relatively less developed factors of 
production and social overhead facilities. However, a 
spirit of enterprise in a segment of the population, politi- 
cal stability, a reasonably developed public administration 
and a pragmatic attitude on the part of the government 
stood in good stead for initiating the process. 

The Government of India’s “Socialistic” policy created 
many apprehensions on the part of private enterprise. In 
the years immediately following independence, private 
capital was “shy.” However, due to the Government’s 

pragmatic attitude over the past decade, industrial policy 
has become more realistic towards the functioning of the 
private sector. Private enterprise has accepted the prin- 
ciple of “judicious” controls by the state, but it has mis- 
_ givings about the actual mechanism of controls as pro- 
vided by the Central Government. 

In recent years the domestic economy has shown con- 
siderable buoyancy. The outlook on the part of the private 
enterprise, in spite of different circumstances, has been 
generally optimistic. Towards the end of the first Five 
Year Plan a small investment boom developed in the pri- 
vate industrial sector and it has shown considerable ag- 
gressiveness ever since. For the First Plan period as a 
whole the performance of the private industrial sector 
was better than the public industrial sector both in terms 
of investments as well as targets of production. Our anal- 
ysis concluded that the private industrial sector may be 
expected also to play a leading role in the present crucial 
phase of economic development. 

The main impediment to India’s development pro- 
grammes has proved to be a lack of adequate foreign ex- 
change. Though of late there has been a slight rise in the 
inflow of foreign capital into India, it has still not met 





either the needs or expectations of the Planning Commis- 
sion. There exist many factors in India which are fayvor- 
able for attracting foreign private investment capital. The 
Government of India must take steps to encourage a greatly 
expanded inflow of such capital, especially from the United 
States. 

The author recommends some measures which the 
Government should take to make available adequate amounts 
of crucially needed foreign exchange and domestic capita] 
for the private enterprise to carry out its programmes of 
development. Private industry is urged to organize itself 
to advise the Government on policies and regulations con- 
cernings its own sector of the economy as well as to pro- 
mote in an integrated fashion its programmes of develop- 
ment and expansion. It is urged that the Government should 
remove those aspects of regulations which interfere in the 
inner workings of private enterprise and should evolve a 
more definitive economic programme in which both the 
private and the public industrial sectors will assume vital 
roles for the development of India. 

Microfilm $5.05; Xerox $16.80. 393 pages. 


A THEORETICAL APPROACH TO DETERMINING 
SPARE PART SUPPORT FOR ANY GIVEN 
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Basic to the planning function of every organization 
are two economic problems. The first is allocating scarce 
resources among several desired outputs. The second is 
determining how much of the various scarce resources 
are needed for a desired output. 

This study shows the analysis involved in reaching a 
decision for the second problem stated above. It involves 
the development of techniques or methodology for accu- 
rately determining the number of spare parts or spare 
units required to support any given program. Within are 
indicated the four basic segments or factors which must 
be considered and calculated before the final determination 
can be reached. 

The four factors involved are the replacement rate for 
the unit under analysis, the degree of protection desired to 
prevent a void in inventory, the degree of essentiality of 
the unit, and the type of transportation used to maintain 
inventory levels at each distribution outlet. 

The most important of the factors is the replacement 
rate. Much of the success of the entire computation rests 
upon the accurate determination of the replacement rate. 
It is this factor that indicates the number of units which 
will require replacement during each time interval re- 
gardless of the mix of ages of the units in operation. 

While it is indicated that the complete computation 
must include ali the factors discussed, it also shows how 
each of the factors can be used individually for the solution 
of planning problems, Although the results of the study 
indicate that some predictionof spare part demand is pos- 
sible inthe absence of operational experience, the inference 
to be drawn is that much depends on the capability to 
predict the average service life of a new piece of physical 
property. Microfilm $2.00; Xerox $5.40. 110 pages. 
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RATIOS OF STAFF TO LINE PERSONNEL IN THE 
AUTOMOTIVE PARTS MANUFACTURING INDUSTRY 


(L. C. Card No. Mic 59-5857) 


Bruce Erwin DeSpelder, Ph.D. 
The Ohio State University, 1959 


It has been variously postulated that as business organ- 
izations increase in size the indirect or staff functions 
grow much more rapidly than the direct or line activities 
which they serve. In an attempt to accumulate evidence 
pertinent to the validation of this theory, a mail survey 
was made of 561 automotive parts manufacturers in 1956. 
There were 152 companies, ranging in size up to approxi- 
mately 4,000 employees, that returned the requested in- 
formation pertinent to the job assignments of all company 
personnel. The number of employees in both the total and 
individual staff functions was correlated with the number 
of production employees in order to develop personnel 
ratios and functional growth patterns. In addition, the data 
relative to the managerial spans of supervision were ana- 
lyzed for the purpose of isolating significant character- 
istics. Adequate knowledge of functional growth trends 
and of the behavior of spans of supervision is of invaluable 
assistance in planning for an optimum organizational 
structure. 

Three distinct functional trends are identified in the 
study. The functions of accounting, engineering, mainte- 
nance, production planning and control, purchasing, and 
tools and patterns, as well as the sales and top manage- 
ment activities, are represented by growth curves which 
increase at a decreasing rate. Secondly, the inspection, 
personnel, plant protection, and product and materials 
handling functions and the multiple-assignment category 
are characterized by straight-line relationships since 
their rate of growth is constant. Thirdly, there are ten 
other functions which could not be described by the use of 
refined statistical techniques. They include the functions 
of traffic, finance, advertising and sales promotion, sales 
planning and analysis, Corporate Secretary, organization 
planning, public relations, legal counsel, economic re- 
search, and tax counsel. In general, there is no evidence 
that these ten functions grow more rapidly than the line 
activities they serve. Finally, it should be noted that if 
all the indirect or staff functions are taken in total, they 
are best represented by a growth pattern which is marked 
by a slightly negative rate of acceleration. Thus the study 
does not support the belief that indirect or staff functions 
tend to grow in an uncontrolled or unreasonable manner. 

Another significant finding is that jobs involving mainly 
physical duties permit wider spans of supervision, both 
executive and operative, than do those which consist pri- 
marily of mental or clerical tasks. Thus the average of 
the spans for inspection, maintenance, plant protection, 
product and materials handling, production, and tools and 
patterns is from two and one-half to three times as large 
as that for accounting, advertising and sales promotion, 
engineering, finance, personnel, production planning and 
control, purchasing, and traffic. In addition, the span of 
supervision data confirm the well-established hypothesis 
that the unit of operative supervision is always larger 
than the unit of executive supervision. It is also evident 
that the proportion of executive personnel decreases as 
companies grow in size while the proportion of super- 
visors remains fairly constant. 
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The study also includes a detailed evaluation of various 
theories and concepts of line and staff organization. 
Microfilm $3.50; Xerox $11.80. 269 pages. 
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John Charles Gilliam, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor William J. Masson 


The primary purpose of this study was to make a com- 
parative analysis of the business teacher education pro- 
grams of member schools of the National Association for 
Business Teacher Education. 

Member schools were classified under five broad head- 
ings: 1) universities, 2) liberal arts colleges, 3) teachers 
colleges, 4) liberal arts-teachers colleges, and 5) techni- 
cal schools. A fifty per cent random sample of schools 
was taken from each classification. Information was se- 
cured from the catalogs of these schools, by questionnaire, 
and by personal correspondence with the directors of the 
business teacher education programs. 

The college level on which business teacher education 
students begin to specialize varies considerably. Factors 
contributing to this include the organizational structure of 
the school, its philosophy, and the size of the school and 
its curriculum. Students entering business teacher edu- 
cation are not a selective group. Requirements for enter- 
ing and remaining in the programs are of such a nature 
that no special talents are necessary. 

The National Association for Business Teacher Edu- 
cation recommends the following distribution of subject 
matter in business teacher education programs: 1) general 
education, 38-42 per cent; 2) business eudcation, 38-42 
per cent; and 3) professional education, 16-24 per cent. 
In comparing the distribution of the programs of member 
schools it was found that: 


1. With the exception of the liberal arts colleges, 
general education requirements in member schools 
are generally below the recommended level. 


2. Business education requirements in the majority of 
schools offering business teacher education programs 
are below recommendations. The strongest programs 
are offered by universities and technical schools. 


3. Professional education requirements more nearly 
conform to the recommendations than do any of the 
other parts of the business teacher education pro- 
grams. Technical schools and liberal arts colleges 
particularly tend to offer programs in which pro- 
fessional education requirements are lower than 
recommended. 


The study also indicated that there is a great loss of 
teaching personnel through the failure of business teacher 
graduates to teach. Approximately one-third of all busi- 
ness teacher graduates do not teach the first year follow- 
ing graduation. 
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Every school training business teachers should periodi- 
cally examine the content of its business teacher education 
curriculum to determine if it is up to date. Business 
teacher education curriculums must be adjusting continu- 
ally to meet the needs of our dynamic society. 

Microfilm $4.85; Xerox $16.20. 380 pages. 


PROPOSED STANDARDS FOR. CORPORATE 
ANNUAL REPORTS 


(L. C. Card No. Mic 59-5427) 


Robert Dean Hay, Ph.D. 
The Ohio State University, 1954 


The corporate annual report is the vital communication 
medium for telling the story of business. However, sev- 
eral surveys have been made to see if the annual report 
has been doing its job effectively. Most of these surveys 
have concluded that it apparently has not. 

Since corporate management has the responsibility to 
furnish the public with more and better information through 
the annual report, the present study is an effort to propose 
standards for the presentation of accounting and financial 
information in corporate annual reports. If management 
accepts such standards, the writer believes that the job of 
reporting can be done well, without waste, and with a 
minimum of objection from the persons who read corporate 
annual reports. 

Published corporate annual reports serve as the source 
of information for the study. The annual reports in the 
files of the Accounting Department have been made avail- 
able as the primary source of data. Other sources of pri- 
mary data are the persons who make and use the reports. 
Information has been obtained from them directly by cor- 
respondence, questionnaires, and personal interviews. In 
addition to the annual report, references--books, pam- 
phiets, and magazine articles--serve as secondary sources 
of information. 


Basis of Analysis 
An annual report is a medium of communication. The 


scientific study of the process of communication tends to 
concentrate upon one or another of five analyses. Scholars 
who study the “who,” the communicator, look into factors 
that initiate and guide the act of communication. This 
subdivision of the field of research is called “communi- 
cator analysis.” Specialists who focus upon the “says 
what” engage in “content analysis.” Those who look pri- 
marily at the radio, press, film, reports, and other chan- 
nels of communication are doing “media analysis.” When 
the principal concern is with the persons reached by the 
media, the interest is in “audience analysis.” If the ques- 
tion is the impact upon audiences, the problem is “effect 
analysis.” 

By analyzing the annual report with these thoughts in 
mind, one should be able to construct standards applicable 
to all annual reports. Such is the intent of the present 
study. 


Some Basic Concepts 
Accounting is the function of collecting, recording, 
summarizing, interpreting, and reporting the financial 





information of an organization. The reporting function is 
the basic for annual reports. 

Accounting serves a social need in supplying informa- 
tion for various groups of people--management, investors, 
creditors, employees, government, and the general public. 
These groups in our economy depend on accounting, through 
the annual report of the business, to supply information for 
various decisions which the groups make. 

The right of private property imposes upon manage- 
ment the obligation of furnishing information to stock- 
holders, employees, creditors, government, and the genera] 
public. Management may supply this information through 
the annual report. 

Since the annual report is the medium by which the 
language of business expresses its economic facts, the 
annual report should have as its greatest objective that of 
enhancing public understanding of business and the free 
enterprise system. 

Since accounting is a medium of communication for the 
presentation of economic facts via the annual report, every 
effort should be made to improve the reporting function in 
accordance with accepted principles of communications. 

Quantity and quality standards of annual reporting are 
proposed in the dissertation. These standards should be 
universal within limits, should result from scientific meth- 
ods, should be measurable, and should have allowable 
tolerances to prevent rigidity. 


Management Thinking--Communicator Analysis 

The purpose of a survey made was to acquaint inter- 
ested readers with top management “thinking” concerning 
annual reports of corporations. A questionnaire was sent 
to 300 corporations. Of these, 212 were returned. Based 
on the returns, the following conclusions were derived: 

1. Annual report preparation does present some prob- 
lems to top management. The basic problems are twofold 
--what to include and how to present it to varied groups of 
interested people so that it will be understood. 

2. The president or person who writes the report 
should interpret the information in the report for the bene- 
fit of the reader. 

3. There is little justification for omitting information 
because of its “secret” nature. Competitors usually find 
out such secret information by one means or another. 

4, The objectives of the annual report should be to 
furnish a report of the business activities to stockholders, 
employees, creditors, government, and the general public. 

5. The information presented in the annual report 
should be more than that required by state corporation 
laws or by corporate by-laws. 

6. The responsibility for annual report publication is 
a joint top management responsibility. However, the treas- 
urer or controller is nearly always a member of that top 
management team. 

7. The annual report should be directed to a multi- 
group audience--stockholders, employees, creditors, 
government, and the general public. 

8. Very few companies have made an “audience” sur- 
vey to determine what the readers would like to have pre- 
sented and how it should be presented in the annual report. 

9. The annual report is sent to practically all groups 
of people. As such it is a social document. 

10. A single report for both stockholders and employees 
should be prepared. A separate report for each group 
tends to breed suspicion between them. 
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11. The annual report should contain statistical infor- 
mation for the specialist, but a separate statistical report 
for the specialist should not be prepared. 

12. Communicating with stockholders and with employ- 
ees gives the company many advantages. But top manage- 
ment evidently thinks that communicating with employees 
via the annual report is not as effective as communicating 
with stockholders. 

13. Top management thinks that reporting to stock- 
holders once a quarter is often enough. 

14. Various median are used to communicate with stock- 
holders. The annual report is the chief one. Other media, 
perhaps, are not used as effectively as they might be. 

15. Of the 205 companies who replied, approximately 
8,000,000 annual reports were distributed. If these 205 
companies represent 20 per cent of the total shareholdings 
and shares outstanding, then it is estimated that approxi- 
mately 40,000,000 annua! reports were distributed in 1952. 

16. The cost per annual report varies from 25 cents to 
2 dollars a copy, depending on many factors. 

17. The survey of 205 companies represents approxi- 
mately 20 per cent of the total of shareholdings and shares 
outstanding in the United States. 

18. The contents of annual reports should be complete 
with pertinent information. Summarized, these contents 
are mainly concerned with financial, production, distribu- 
tion, and top management activities. 

19. The annual report should not include an economic 
message Of some basic problems facing the nation. But 
the report might properly include some basic economic 
problems facing the company and the industry. 

20. The annual report speaks for itself. It proclaims 
the company’s annual report policy. Therefore such an 
annual report policy statement is not necessary to be in- 
cluded in the annual report. 

21. Top management does not think it necessary to refer 
to the value of an independent audit in the annual report. 
Such audits are accepted as necessary in business life. 

22. Various ratios should be presented in the annual 
report for interpreting the data to the various readers. 

23. Top management does not think that its annual sala- 
ries and bonuses should be presented in the annual report. 

24. In recent years trend has developed to improve 
annual reports. Most top managements have supported 
this trend. But they do not know what the trend will be in 
the future. 

25. The financial statements are the heart of the annual 
report. The form and arrangement of the financial state- 
ments are the responsibility of the company although public 
accountants play an influential role in advising top manage- 
ment as to form and arrangement. 


Mass Audience Analysis 

Some companies have analyzed the mass audience of 
the annual report; those companies were asked to con- 
tribute the findings of their surveys. They have been se- 
lected as an aid to understanding the mass audience of 
the report. 

The survey’s questions are varied; they cover many 
subjects; they serve to point out many deficiencies in 
present reporting practices. Selected portions of the sur- 
veys have been picked out for presentation since many of 
the surveys are rather long. However, a variety of surveys 
are presented for abetter understanding of how interested 
some organizations are inimproving annual reporting. 








The following surveys have been included and analyzed: 
(1) Opinion Research Corporation Survey of 1948; (2) Bor- 
den Company Survey of 1949; (3) Consolidated Edison 
Company Survey of 1944; (4) General Foods Survey of 
1948; (5) General Motors Survey of 1947; (6) Ferro Cor- 
poration Survey; (7) Allegheny Ludlum Steel Surveys of 
1944 and 1950; (8) Balasny Survey of 1944; (9) Gates Sur- 
vey of the American Management Association in 1940; 
(10) Mellot Survey of Security Analysts; (11) Controller- 
ship Foundation Survey of 1948. 

From these surveys one may draw several conclusions, 
of which the following are the broader ones: 

1. The stockholder list of most corporations is, in the 
final analysis, a cross section of the general public. They 
come from all walks of life; they are investment minded; 
they are interested in corporate affairs. 

2. Despite the fact that the annual report is primarily 
a stockholder medium, the audience is much wider. This 
mass audience is divided into two camps--one well in- 
formed camp which wants more information, and another 
which simply wants to know how their investments of time 
and money are doing. 

3. The reader has expressed a desire for simpler, 
clearer, more readable reports. Many companies, aware 
of this trend, have adopted simplification devices to com- 
municate more effectively. 

4. Despite progress in annual reports, stockholders 
feel that most companies have a long way to go before 
annual reports are really simplified. Readership tests 
proved some reports are good, but that many parts of the 
reports are poorly read. Many reports are too hard to 
understand, need more emphasis, lack clear writing, are 
too long, are too boring. 

5. An annual report should supply facts, explain them, 
and interpret them. Cold hard facts do not mean enough 
to the reader. These facts have to be interpreted for him, 
or otherwise the message is not communicated effectively. 

6. Company managements divide into two schools re- 
garding the objectives of stockholder relations. The one 
school believes in definite objectives for stockholders. 
The other school believes in definite objectives for stock- 
holder relations. They believe stockholders should be 
cultivated, that they should be informed intelligently of 
the company’s activities and should be encouraged to par- 
ticipate in company affairs where possible. 

7. The company that informs its owners will be ina 
much better position to refinance projects, to refund debts, 
to obtain bank loans, to negotiate mergers, or to get stock- 
holder approval of many projects. If a repetition of the 
1929-32 era occurs and if stockholders have felt that 
they have been misled or deceived with half truths, they 
will be susceptible to any substitute for our present 
system. 


Audience Standards 

Since the audience for the annual report is made up of 
individuals, various audience standards are proposed. 
They include considerations of: the addressee; the be- 
ginning paragraph; the “you” point of view; the use of 
names, including the union name; the tone and content of 
the report; the personal references in the report. All of 
the standards are assigned points according to their im- 
portance in making the report an effective means of com- 
munication. They are weighted according to a compara- 
tive judgment of one standard to another. 
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Content Standards--Income Statement 

Since the income statement is of prime importance in 
the annual report, certain minimum standards are pro- 
posed. They include the following: comparative financial 
statements and statistics; use of additional financial state- 
ments and schedules; volume of sales or revenue; inclu- 
sion of “other income” as part of the revenue; breakdown 
of the revenue by territories, customer, product, etc.; 
cost of materials and services; employment costs depre- 
ciation; method of computing depreciation; taxes; detailed 
schedule of taxes; interest expense; labeling “net income”; 
dividends paid; retained income; analysis of retained in- 
come. All of these are considered essential to meeting 
minimum standards. 


Content Standards--Financial Position 

The readers of corporate annual reports are entitled to 
know the corporate financial position. Valuation principles 
should be reported to make intelligent decisions. There- 
fore the following standards are proposed: subsidiaries 
included in a consolidated statement; policy on intercom- 
pany profits; percentage of ownership of subsidiaries; 
cost and market value of marketable securities; cost of 
investment in subsidiary if not consolidated; cost and mar- 
ket value of each inventory; cost determination methods 
(lifo, fifo, average, standard, etc.) of each inventory; ef- 
fect of changing inventory methods during the year; cost 
of plant andequipment; estimated allowance for deprecia- 
tion of plant and equipment; long term lease agreements; 
valulation of intangible assets (patents, good will, fran- 
chises, trade marks, etc.); long term liabilities; changes 
in *reserves”; stockholder information; number and classes 
of capital stock issued and authorized together with par, no 
par, or stated value; capital contri*uted in excess of par, 
earnings retained in the business; total equity of stock- 
holders; contingent liabilities (lawsuits, guaranties, purchase 
commitments, commercial paper, income taxes, etc.). 


Contents Standards For Interested Audiences 

The annual report serves varied groups of people-- 
shareowner, employee, creditor, government, and general 
public. If so, certain standards should be observed for 
their benefit. 

Shareowner interests.—These interests include the 
following: earnings per share of common stock; dividends 
per share; book value per share; ratio of net income to 
shareowner’s equity; ratio of net income to revenue (sales); 
number of shareowners classified as to sex, age, occupa- 
tion, geographical distribution and number of shares held 
by each stockholder; dividend policy; number of units of 
goods or services sold; annual meetings of shareowners. 

Creditor interests.—These interests include the follow- 
ing: current ratio, acid test ratio, ratio of liabilities to 
shareowner’s equity; ratio of revenue to receivables. 

Employee interests.—These include: a definite attempt 
to tell of future plans; number of employees; assets per 
employee; revenue and costs per employee; outside busi- 
ness affiliations of board of directors; salaries of officers 
and directors; salaries of employees by type of employee 
and number of employees; pension plan information. 

Governmental and general public interests.—These 
include: future plans of the business and industry; re- 
search activities of the business; advertising and publicity 
program; taxes paid; goods and services sold; specific 
address of the company; names of directors and officers; 
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names and addresses of auditors, transfer agent, and reg- 
istrar; locations of sales offices, plants, and subsidiary 
companies; highlights of the company’s history; organi- 
zation chart of the company; highlights of the industry’s 
history; the company’s basic policies, principles, and 
objectives; company’s relationship with various govern- 
mental agencies. 


Medium Standards-- Physical Presentation 

Readers prefer certain standards of physical presenta- 
tion. These include: a desired page size; minimum num- 
ber of pages; an index; numbering of pages; colors used: 
type size; captions or headings; cover information; charts, 
graphs, and maps; photos, pictures, and drawings. 


Effect Standards--Clearness in Reporting 

Familiar terminology in financial statements is pro- 
posed. Specific standards include (A) the elimination of 
the following terms: “reserve,” “accrued,” “surplus,” 
and “profit”; (B) the establishment of new terms for: 
“balance sheet,” “reserve for bad debts,” “reserve for 
depreciation,” “fixed assets,” “deferred charges,” “fixed 
liabilities,” “net worth,” “earned surplus,” “capital sur- 
plus,” and “profit and loss”; (C) the use of familiar words 
in the narrative part of the report; and (D) the introduction 
of the following into the report: the source of “capital 
surplus,” the use of a modifier with “value,” and an ex- 
planation of “depreciation ” 

Other standards of clearness in reporting include: 
one page fact summary; order of arrangement of the three 
basic statements; supplementing the balance sheet with 
an explanation; elimination of “reserves” between liabili- 
ties and stockholder’s equity; income statement arrange- 
ment; supplementing the income statement; cross-refer- 
encing the statements. 


Effect Standards--Conciseness in Reporting 
Conciseness is essential for clarity. Consequently 
the following standards have been proposed: complete 
sentences; average sentence length; average paragraph 
sentence; omission of cents in financial statements. 


Effect Standards--Conviction in Reporting 

Conviction in reporting supplies the belief necessary 
for the report to be accepted as true. Therefore the fol- 
lowing standards have been proposed: making the report 
a factual document; inclusion of both facts and opinions; 
inclusion of unpleasant facts, problems, and difficulties; 
inclusion of accountant’s report; correct standards of 
grammar, punctuation, spelling, capitalization, abbrevia- 
tions, usage of numbers, etc.; sincere statement of ap- 
preciation; interpretation of facts, elimination of glittering 
generalities, unlike comparisons, examples not typical, 
prejudiced authority, insufficiency of information, and 


withholding of information. 


Effect Standards--Character and Variety in Reporting 

Style of expression to reflect the character of manage- 
ment is necessary for a favorable effect. Consequently, 
proposed standards include: information about manage- 
ment--photographs, position, length of service, age, etc.; 
facsimile. of signature of communicator; use of active 
verbs for a personal style; a “different” report; elimina- 
tion of trite expressions. 

If these standards, proposed in the dissertation, 
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were followed, it is believed that annual reports would be 
measurably improved. 
Microfilm $5.15; Xerox $18.20. 401 pages. 
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A STUDY OF EMPLOYMENT INTERVIEWING 
PRACTICES USED IN THF SELECTION OF OFFICE 
PERSONNEL WITH IMPLICATIONS 
FOR BUSINESS TEACHERS 


(L. C. Card No. Mic 59-4858) 


Janet Helsel, Ed.D. 
Northwestern University, 1959 


Supervisor: Dr, Russell N, Cansler 


The problem undertaken in this study was an examina- 
tion of current employment interviewing practices used in 
the selection of office personnel with implications for busi- 
ness teachers. 

Specifically, the study sought answers to the following 
questions: 


1. What are the categories discussed by the interviewer 
and the applicant during the employment interview? 


2. How much time is devoted to each of the categories ? 


3. What questions are asked most frequently during 
the interview by the interviewer, and what questions 
are asked most frequently by the applicant? 


4. How many questions are asked by the interviewer 
and the applicant during the employment interview? 


.. What are the reasons stated by the interviewers 
for their acceptance or rejection of the applicants? 


The time study method of analysis was selectedinorder 
to obtain a precise measurement of the topics considered 
during the employment interview. Fifty interviews were 
recorded to provide the data used in the analysis. The 
recording equipment consisting of the tape recorder and 
microphone was placed inconspicuously in the interview- 
er’s office so the applicant would be unaware that the in- 
terview was being recorded. Prior to the interview, how- 
ever, permission to record had been obtained from the 
interviewer. These recorded interviews were later trans- 
cribed and analyzed to provide the evidence used in this 
study. At the conclusion of the transcribing process, the 
transcripts were read, the topics were classified, and a 
playback of the interview was then used for the timing 
process. A code was devised to facilitate the timing pro- 
cedure. 

Acceptable methods of time study were followed in 
making this study. Report blanks and time study blanks 
were constructed for use in collecting the data. Sequential 
sampling was used to determine the size of the sample. 
Data were collected in units of five interviews each, andthe 
results were compared as eachfive cases were collected. 
Analysis of 50 cases proved to be a sufficient sample. 

The 50 interviews were conducted by 25 interviewers 








representing 16 companies located in the Chicago area. 
Of the 50 applicants included in the study, 29 were ac- 
cepted, 17 were rejected, and in 4 cases a delayed deci- 
sion was necessary. 

The recorded interviews were analyzed in the following 
manner. The topics and categories disucssed by inter- 
viewers and applicants were identified and classified. The 
amount of time devoted to each category discussed during 
the interview was tabulated to determine the relative im- 
portance of the various items. Next, the questions asked 
most frequently by interviewers and applicants were iden- 
tified and tabulated. The relative importance of the nine 
categories as evidenced by the number of questions asked 
in each category was considered. In addition to the fore- 
going analyses, the reasons as stated by the interviewers 
for their acceptance or rejection of the applicants were 
identified and listed. The data were examined further to 
determine whether the interview discussion followed a 
uniform pattern. 

From an analysis of the time study charts and trans- 
cripts, 23 topics were identified as items of information 
considered by interviewers and applicants. For the 
purposes of this study, these 23 topics were condensed into 
nine broad categories. These categories, the percentage 
of total time devoted to each, and the order of their rank 
were as follows: (1) nature of the job - 49.0 per cent; 

(2) personal qualifications - 14.3 per cent; (3) work expe- 
rience - 11.3 per cent; (4) interruptions - 8.5 per cent; 

(5) closing remarks - 7.3 per cent; (6) educational expe- 
rience - 1.9 per cent; (7) introductory remarks - 1.9 per 
cent; (8) references - 1.9 per cent; (9) remarks not perti- 
nent to interview - 1.9 per cent. 

Detailed descriptions of the findings, together with 
implications of the findings for business teachers and 
interviewers, were reported in the concluding chapters of 
the study. Microfilm $2.00; Xerox $7.20. 152 pages. 


AN APPRAISAL OF SALES QUOTA USAGE 
(L. C. Card No. Mic 59-5914) 


Vernon Leroy Loomis, Ph.D. 
The Ohio State University, 1959 


With a background of more than fifty years of use, the 
sales quota has become an important technique in scientific 
sales management. Quotas, however, continue to provide 
problems for many firms. Most of them arise from a lack 
of knowledge concerning (1) ways in which sales quotas 
can be used, (2) weaknesses inherent in certain quota 
practices, and (3) means of integrating quotas into the 
full scope of sales management activity. 

The objectives of this study are (1) to discuss the 
historical development of the use of quotas, (2) to survey 
a large sample of firms and present the findings on the 
nature and extent of their use and non-use of sales quotas, 
(3) to appraise the survey results in the light of other 
sales management problems with which sales quotas are 
closely related, and (4) to propose requirements for the 
effective planning and operation of a complete quota sys- 
tem. All of the available literature on the subject of sales 
quotas since 1900 was reviewed, and a survey of sales 
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quota usage was conducted among sales managers and 
marketing executives. 

The term sales quota is defined as any unit of selling 
accomplishment, whether based on sales volume, services, 
or activities performed, established in accordance with 
predetermined standards of performance, which is as- 
signed to a salesman, territory, branch, or distributor, as 
a planned goal to be attained or exceeded within specified 
periods of time. Quotas serve many useful purposes, both 
long term and short term. Sales quota figures can be de- 
termined by use of (1) judgment, (2) internal data, and 
(3) external data. 

Some of the major statistical findings of this study are 
the following: 

1. Of the 616 responding firms, 68.5 per cent were 
using quotas. 

2. As a firm grows larger the use of quotas tends to 
increase: 54 per cent of the smallest firms used quotas 
while more than 90 per cent of the largest used them. 

3. The most common purposes for using quotas were 
“to provide a psychological incentive for salesmen” and 
“to establish standards of evaluation of salesman per- 
formance.” 

4. Nearly 70 per cent of the respondents were conscious 
of weaknesses in their use of quotas, the most common 
being “quota calculations may not be scientific enought.” 

5. The principal reasons why quotas were not being 
used were that (a) quota determination is too difficult and 
(b) a satisfactory system couldn’t be developed. 

6. Only about one out of seven firms employed quotas 
with special incentives. 

7. Only 42 per cent of the quota-using firms that sold 
principally through middlemen assigned quotas also to 
those middlemen. 

8. Ninety-two per cent of the firms broke down their 
annual quotas into interim time periods. 

A procedure has been suggested for a more effective 
use of quota systems. This includes (1) formulating spe- 
cific quota objectives; (2) determining who should partici- 
pate in developing and administering the plan; (3) initiating 
the planning process well in advance of the period covered; 
(4) developing quota figures, including figures for the firm 
and for each organizational unit; (5) communicating quota 
information to salesmen, including both initial goals and 
subsequent reports of performance; and (6) providing an 
analysis of results. 

Of the general suggestions made, of particular impor- 
tance are the recommendations— 

1. That firms should seek information leading to the 
improved use of statistical methods in order to develop 
quotas more scientifically. 

2. That further attention should be given to the use of 
multiple quotas in order to improve control of day-to-day 
sales operations. 

3. That firms should develop a complete procedure 
for (a) planning quota figures for each organizational unit, 
and (b) communicating quota information to salesmen. 

Microfilm $3.35; Xerox $11.40. 258 pages. 
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PENSION PLANS FOR OUTSIDE SALESMEN 
(L. C. Card No. Mic 59-5433) 


Phillip McVey, Ph.D. 
The Ohio State University, 1954 


As a nation becomes more and more social security 
conscious, it becomes important to study carefully the 
status of those groups in the economy which, for one rea- 
son or another, are excluded from, or differentiated in the 
thinking of business managers, legislators, union leaders, 
and the general public. That outside salesmen have been 
considered a different class of employees is apparent in 
(1) their exemption from welfare laws such as the Fair 
Labor Standards Act, (2) their absence in most cases from 
union membership rolls, and (3) the frequent use in sales 
organizations of personnel practices not commonly applied 
to other workers. 

For employees in general, there has been tremendous 
growth in the number and extent of private, company- 
sponsored pension plans, particularly since 1942. It has 
been estimated by the United States Department of Labor 
that 9,400,000 workers were enrolled in more than 14,000 
such plans in 1953.’ Much of the direct impetus for these 
plans has been provided by acts of the federal government, 
including: 

1. The Social Security Act of 1935 and its amendments, 
by which emphasis was placed upon the desirability of old 
age income 

2. The Internal Revenue Act of 1942, by which a tax 
credit was permitted for contributions to qualified pension 
and profit-sharing plans 

3. Decisions of the emergency wage and salary control 
boards, according to which pay levels were frozen, but 
new pension systems were permitted and could be used as 
an inducement to attract and hold scarce manpower 

4. The rulings of the National Labor Relations Board 
that pension plans are a valid subject for collective bar- 
gaining 
Other factors stimulating interest in pensions have been 
broader and less direct. These include: (1) an increase 
in the proportion of older persons in the population; (2) a 
shortening of the average working life of employees; (3) an 
increase in the number of mature men in management and 
marketing; (4) the development of competition in the offer- 
ing of employee benefits among employers sharing labor 
markets; and (5) a belief in many companies that pension 
plans have value as a management device. 

Sales executives are concerned with pension plans for 
outside salesmen for two reasons. In the first place, most 
of these plans have a direct effect on salesmen’s income. 
If the plans can contain provisions which channel the sales- 
men’s efforts before retirement into activities that are 
profitable to the employer, the problems of supervision 
and stimulation may be reduced. For example, some in- 
surance companies require that a salesman attain a mini- 
mum annual quota of new policy sales before the employ- 
er’s annual contribution to his retirement account is 
granted. Other firms offer varying amounts of pension 
credit for performance of specified selling and service 
tasks. 

In the second place, sales executives are much en- 
grossed in all the human problems of the sales force. 
Granted that the human element is important in all areas 
of business management, it is believedto be a more crucial 
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factor in sales management than in management as a whole. 
Outside salesmen rely upon inner resources fully as much 
as they rely upon information about products, prices, and 
customers. The difference between a dull uninspired sales- 
man and a district leader may frequently be traced to hu- 
man problems that relate only indirectly to the job. These 
problems all too frequently involve the home, family life, 
health, income, and old age security. The sales executive 
must be able to look into all of these matters for solutions 
to many important sales problems. 

Doubts have been expressed by insurance consultants 
and by writers in the sales field that pensions of the usual 
type can be successfully applied to outside salesmen. Im- 
plicit in a number of textbooks and magazine articles is the 
belief that salesmen rarely participate in pensions.* Two 
obstacles have been repeatedly cited: (1) the difficulty of 
figuring contributions, or shares of costs in a pension plan, 
for employees whose earnings are variable, and (2) the 
treatment of many salesmen as independent contractors, 
in business for themselves.’ In addition, the comparative 
youthfulness of many sales workers, their view of their 
jobs as temporary employment, their personality charac- 
teristics, and their working conditions are sometimes 
mentioned as deterrents to successful pension schemes. 
There has also been resistance to pensions for salesmen 
on the grounds that the plans are in conflict with manage- 
ments’ desire to generate special efforts and attitudes 
among salesmen, a belief that usual administrative devices 
will not apply to them, or would be unfair to other employ- 
ees, and a desire for special controls over salesmen and 
their work. 


Scope and Method of this Study 

The present study was undertaken in an attempt to 
answer these questions: (1) how much use is made of pen- 
sion plans in sales organizations, and (2) how well have 
these organizations succeeded in achieving the values 
claimed for these plans and in avoiding the difficulties 
which were cited? 

National Sales Executives, Incorporated, was asked to 
assist in collecting statistical data which would provide a 
current cross section of retirement practices and pension 
plans affecting outside salesmen. This group is an inter- 
national association of businessmen and others whose work 
bears directly on marketing. Membership at the time of 
the study was 19,400, organized in affiliated clubs in prin- 
cipal cities, and representing approximately 7,000 compa- 
nies which employ outside salesmen. Officials of the asso- 
ciation agreed to cooperate in a questionnaire survey of 
these companies. 

A questionnaire was developed at the Ohio State Uni- 
versity in cooperation with faculty members, insurance 
consultants, sales executives, and salesmen. Considerable 
technical advice was provided by the Ohio State University 
Bureau of Business Research. At all stages suggestions 
were offered by officials of National Sales Executives, 
Incorporated, but these suggestions did not in any manner 
restrict the nature of the survey. Copies of the question- 
naire were mailed on July 10, 1952, to every member of 
the association, without selection. 

A total of 508 complete, usable questionnaires were 
received and are included in the tabulations in the study. 
This is approximately a 7 per cent sample of those com- 
panies represented in the membership of National Sales 
Executives, Incorporated which employ outside salesmen. 








The total number of salesmen reported by these companies 
was 56,214. All geographic regions of the nation are rep- 
resented, as well as Canada, Mexico, and Hawaii. Busi- 
nesses of nearly every size and type which employ outside 
salesmen are included: manufacturers, wholesalers, re- 
tailers, agents, service organizations, and others. Com- 
panies selling in local, regional, national, and export mar- 
kets and offering a wide variety of products and services 
to ultimate consumers and to industrial buyers are repre- 
sented. While data on 57 mammoth sales forces (with 
more than 200 salesmen each) are included, it is signifi- 
cant that well over half of the tabulated replies described 
experiences of small sales forces (with 25 salesmen or 
less). The frequent question “What can a small company 
do about salesmen’s pensions?” may therefore be an- 
swered at least in part. 

Whether the companies included in this survey are 
truly representative of all American business firms with 
outside sales forces is a difficult question to answer. No 
attempt was made to impart the characteristics of a true 
random sample to the returns. No company’s reply was 
omitted from the tabulations except where duplicate replies 
were received covering the same salesmen, or where ob- 
servable errors and inconsistencies in the data submitted 
made the reply useless. 

Bias may have been involved in that (1) questionnaires 
were addressed to sales executives, rather than to pension 
experts, (2) the companies represented in National Sales 
Executives, Incorporated, are by the very nature of this 
organization more actively concerned with solving the prob- 
lems of outside salesmen than are companies in general, 
(3) the affiliated clubs are all located in large cities having 
few rural members, and (4) they do not necessarily recruit 
members proportionately from all industries in their com- 
munities. Nevertheless, it is significant to note that the 
general findings of this survey match well the results of 
earlier studies on company pensions, including several 
conducted by agencies of the federal government, which 
were not dependent on voluntary return of questionnaires. 
Furthermore, examples of working pension systems for 
outside salesmen were found in enough companies of vari- 
ous descriptions to support a conclusion that most of the 
obstacles and objections cited above have in some cases 
been successfully overcome. 


Findings of the Survey 

Of the 508 firms included in the tabulations, 247 or 
48.6 per cent sponsor pensions for their sales forces. 
Another 104 companies reported that such a plan is now 
being considered. Only 22 companies, 4.3 per cent of the 
total, maintain pension plans but bar their salesmen from 
participation. 

Pensions were found in sales forces of every size, from 
the largest to the smallest. Almost all companies having 
a sales force larger than 200 men have a pension scheme 
for them, but the frequency is less in smaller companies 
with fewer salesmen. Of the companies with 25 or fewer 
salesmen, 31.8 per cent offer retirement pay. 

Almost every conceivable type of compensation plan 
for salesmen is somewhere used as a basis for accumulat- 
ing retirement funds. As may be seen in Table I, the ir- 
regular and often unpredictable nature of salesmen’s earn- 
ings do not pose insurmountable obstacles. It is true that 
111 or 44.9 per cent of the 247 salesmen’s pension sys- 
tems which were reported are tied to a straight-salary or 
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Number of Companies Sponsoring Pensions for Outside 
Salesmen, by Type of Compensation Plan, among 508 


TABLE I 


Members of National Sales Executives, 1952 





Type of compen- 
sation plan 


Number of |Number of 
companies | companies 
sponsoring | without a 
a pension |pension 
plan for plan for 
salesmen /|salesmen 


Total 
companies 
reporting 





All companies: total 


247 


261 


908 





Straight salary only 

Salary plus commis- 
sion on all sales 

Salary plus commis- 
sion on all sales 
above quota 

Salary and bonus 

Salary, commission 
and bonus 

Commission only 

Commission with 
drawing account 

Commission and 
bonus 

Other 

No answer 


45 
28 
28 
66 


19 
20 


30 


44 


75 


72 


54 


26 
61 





Insurance companies: 
total 





Straight salary only 

Salary plus commis- 
sion on all sales 

Salary plus commis- 
sion on all sales 
above quota 

Salary and bonus 

Salary, commission 
and bonus 

Commission only 

Commission with 
drawing account 

Commission and 
bonus 

Other 

No answer 





Other than insurance: 
total 





Straight salary only 

Salary plus commis- 
sion on all sales 

Salary plus commis- 
sion on all sales 
above quota 

Salary and bonus 

Salary, commission 
and bonus 

Commission only 

Commission with 
drawing account 

Commission and 
bonus 

Other 





No answer 


40 
24 
27 
62 


18 
10 


25 
3 


7 
3 

















Source: Questionnaire survey. 


salary-bonus plan. However, in more than half ofthe plans 
studied the salesmen are paid on a commission basis, 
salary plus commission, or some other incentive plan. 
Only two companies in the survey refuse pension coverage 
primarily because of the clerical difficulties which ir- 
regular earnings might create. The method most often 
used to avoid these difficulties is to base the salesman’s 
contributions on his income from a preceding period, not 
the current one. 

Some retired salesmen now receive annual benefit pay- 
ments as high as $25,000. However, only 78 companies 
reported payments of more than $1,000 per year to any 
one salesman, and only 42 of these pay more than $3,000 
to any one pensioner. The median cost of maintaining a 
pension plan was reported to be between $200 and $299 
per covered employee in 1951. 

As is shown in Table II, companies without pensions 
for the sales force were more often concerned with the 
high cost of financing these plans than with the more tra- 
ditional reasons stemming from the nature of salesmen 
and their work. In nearly all cases coverage of salesmen 
was merely the result of blanket inclusion of all the em- 
ployees in a company. Special rules applicable to sales 
forces alone were reported in only 24 replies, 4.7 per cent 
of the total studied. These rules involve adjustment for 
the irregularity and higher level of salesmen’s earnings, 
exclusion of sales trainees, or the computation of service 
credits, employer contributions, or retirement date. 

The reaction of salesmen to their pension plans may 
best be judged by the extent of their voluntary participation. 
A total of 226 plans, 91.4 per cent of the total surveyed, 
are supported by 75 per cent or more of the eligible sales- 
men. Only 116 of these plans, or 46.9 per cent, are of the 
type in which salesmen must enroll regardless of their 
preferences. 

Promotion of loyalty, goodwill, and public relations 
was most often cited as the chief advantage of salesmen’s 
pension systems to sponsoring companies. According to 
Table Il, a significant number of companies believe that 
the plans stimulate morale, or that they permit older 
employees to be retained longer if valuable, or retired if 
their usefulness is past. Companies with pension plans 
claimed an average of at least seven more years of service 
from each salesman, and at least four more years after 
peak productivity has been reached than did companies 
without pensions. Nineteen respondents said that the plans 
helped in attracting better-qualified sales applicants. The 
rate of sales personnel turnover was found to be less fre- 
quently severe where pensions are used. 

Much company pride and esprit de corps attach to pen- 
sion plans, according to marginal comments on many ques- 
tionnaires. More than one-third of the respondents did not 
list any significant disadvantages to their plans. Of these, 
45 wrote emphatically, “There are no disadvantages!” 
Handicaps which were. cited related most frequently to the 
cost of financing, or to the loss of useful, though over-age, 
salesmen. Little attention was given to any reduction in 
salesmen’s initiative or drive because of pensions. 





Conclusions 

A fact which was made clear in all areas of the study 
is that company pension plans are being applied to outside 
salesmen with increasing frequency. However, the prob- 
lems of fitting these plans to the circumstances of sales- 
men’s pay and working conditions have not been as much 
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TABLE I 


Number of Firms Not Sponsoring Pensions for Outside 
Salesmen, by Reasons for Refusing Coverage Stated 
by 261.Members of National Sales Executives, 1952 





Number of companies without 
Reason for refusing a pension plan for salesmen 
coverage Insurance | Other than Total 
companies| insurance 








Salesmen’s earnings are 
high; additional security 
is unnecessary 0 30 30 

Salesmen are apparently 
not interested in retire- 


ment income plans 0 8 8 
Salesmen are not usually 
employed long enough 0 8 8 


The company believes it is 
poor psychology to guar- 
antee security for sales- 
men; it wants “go-getters” 0 7 7 

Variable earnings of sales- 
men would create cleri- 
cal difficulties 1 1 2 

The company believes it 
cannot at present finance 
a suitable retirement in- 


come plan for salesmen 3 90 93 
Salesmen are not members 
of a union 0 0 0 


Salesmen are considered 
to be a special type of 
employee or independent 
contractor 0 22 22 

Salesmen sell products 
or services of other 


companies 0 2 2 
“Have not faced the prob- 
lem yet”* 0 4 4 
Other 0 18 18 
No answer 2 65 67 
Total 6 255 261 

















*Not on questionnaire. 
Source: Questionnaire survey. 


solved as they have been disregarded. It is not clear 
whether differential treatment of salesmen is unnecessary 
in pension planning, because it has not been given sufficient 
trial. The plans now in use were admittedly devised with 
the needs of other types of employees in mind. 

It carinot be said that the advantages of salesmen’s 
pensions which were ranked highest by the survey respond- 
ents are particularly impressive. An employer who values 
the loyalty, goodwill, and public relations aspects of pen- 
sions above all else may be concerned less with the en- 
rolled employees than he is with the impact of his apparent 
generosity upon outsiders. Before salesmen’s pensions 
can be considered truly significant to sales management, 
more attention will have to be directed to their effect upon 
sales productivity. In the present study only three respond- 
ents mentioned it. 

The dollar amounts involved in typical pension benefits 
are not large enough for them to be meaningful to any class 
of employees. Large benefit payments, approximating the 
worker’s income before retirement, are exceptional. To 
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TABLE I 


Number of Companies Sponsoring Pensions for Outside 
Salesmen, by Most Significant Advantage Experienced, 
among 247 Members of National Sales Executives, 1952 





Number of companies sponsoring 








Advantage of pen- a pension plan for salesmen 
sions to the Insurance | Other than Total 
company companies | insurance 

Lower turnover of 

salesmen 2 10 12 
Improved morale 5 28 33 
Greater productivity 0 3 3 
Easier retirement of 

over-age salesmen 2 22 24 


Reduction of salesmen’s 
desire to join a labor 


union 1 0 1 
Reduction of labor 
union troubles 0 0 0 


Attraction of better 
qualified sales 
applicants 3 16 19 

Holding of older, more 
valuable men on the 
sales force 6 36 42 

Promotion of loyalty, 
goodwill, or public 














relations 5 55 60 
Other 0 0 0 
No answer* 4 49 53 

Total 28 219 247 





*Includes 35 answers voided because more than one ad- 
vantage was checked. 
Source: Questionnaire survey. 


date most company plans have been only a slight improve- 
ment over Federal Old-Age and Survivors Insurance, in 
which meager percentages of normal income are offered to 
those now earning more than $3600 per year. Only an in- 
significant minority of experienced salesmen have incomes 


below that figure. Few salesmen, if still capable of pro- 
ducing at age 65, will be interested in leaving their jobs 
for the small benefit payments now available. 


Microfilm $3.10; Xerox $10.60. 237 pages. 
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A HISTORY OF TWENTIETH CENTURY 
MANAGEMENT THOUGHT 


(L. C. Card No. Mic 59-5922) 


John Franklin Mee, Ph.D. 
The Ohio State University, 1959 


An analysis of management thought, as reported and 
described in the original sources of the literature of man- 
agement, indicates that management is an intellectual 
activity which is separate and distinct from operative 
performance. Management concepts have evolved chron- 
ologically; they can be identified and classified into a body 
of knowledge. 

A study of the chronological development of manage- 
ment thought indicates a close relationship between the 
intellectual discoveries of concepts pertaining to manage- 
ment and the degree of economic and industrial develop- 
ment of the countries where they originated and evolved. 
Management thought did not develop in any country until 
there was an industrial economy that required the manage- 
ment function to utilize human effort in group activity. 

The first stage of management thought was that of the 
scientific management movement. The concepts of scien- 
tific management were developed by engineers and directed 
toward the goal of eliminating waste and apportioning the 
savings among everyone concerned. Scientific management 
expressed a new philosophy that conceived of the conserva- 
tion of human and material resources as the central motive 
in the conduct of industry. Scientific management was 
characterized by an intellectual approach to the solution 
of managerial problems which include the following method: 
(1) experimentation and research; (2) the setting of stand- 
ards and tasks; (3) the planning of work; and (4) the main- 
tenance of standards. 

The second stage of management thought was charac- 
terized by the conceptual framework of organization and 
system in relationship to administration and management. 
The concepts of both administration and management were 
required in this stage. The function of administration was 
to formulate policies and establish the organization; the 
function of management was to use the organization as a 
mechanism to carry out the work assignments through a 
system of operating and control routines. 

The third stage of management thought involved the 
concept of a management philosophy or process; the ele- 
ments or functions of management were identified and 
combined into a process for achieving objectives by utiliz- 
ing human effort and material resources. The concept of 
professional management appeared with the separation of 
the ownership from the management of enterprises. This 
resulted in diminishing the distinction between adminis- 
tration and management; both terms came to be used 
synonomously and interchangeably. 

The fourth stage of management thought has emerged 
but it has not yet been developed fully. The concept of the 
management process as a philosophy of management has 
expanded to a broader perspective of a management philos- 
ophy which includes determinations of the purpose of busi- 
ness and ethical beliefs relating to the conduct of business 
affairs. The management process has become the con- 
ceptual framework for the development of a theory of man- 
agement. Thought streams and conceptual contributions 
from the disciplines of mathematics, psychology, econom- 
ics, sociology, and anthropology are being integrated with 





———— 


the conceptual framework of a management process in the 
search for a theory of management, or a universally ac- 
ceptable philosophy of management. 

A conceptual framework for a management theory or 
philosophy has developed in the fourth stage of manage- 
ment thought; it includes the following elements: 


1. Objectives for business enterprises which must be 
economically, socially, and psychologically justifi- 
able and acceptable to organized society. 


. Decision-making which uses the concepts and meth- 
ods that originated from the disciplines of econom- 
ics, mathematics, and psychology. 


. A process of management to achieve objectives 
which combines the functions of management, viz., 
planning, organizing, and controlling. Some support 
has developed for additional functions of manage- 
ment such as directing, motivating, staffing, actuat- 
ing, and coordinating. 


The use of human effort in operative performance. 
Contributions from sociology and psychology have 
provided useful information with respect to improved 
organizational relationships, human motivations, 
and responses to executive leadership. 

Microfilm $5.05; Xerox $16.80. 395 pages. 


THE STATUS OF THE BOYCOTT IN AMERICAN 
LAW AND LABOR RELATIONS 


(L. C. Card No. Mic 59-5812) 


Lynn Herman Peters, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor George B, Strother 


From the time of its inception boycotting has been 
attended with bitterness and violence. Used in various 
parts of the world for different purposes, boycotting in 
America is principally a problem in labor-management 
relations. 

The boycott in this study is presented not as one con- 
cept, but rather as a unifying idea within which is con- 
tained a host of activities, each of which can be analyzed 
in an orderly manner. The internal differentiations are 
based on the kind of action taken, the person against whom 
the actions are taken, and the nature of the persons taking 
the action. The legality of boycotting is analyzed, in all 
periods of history, on the basis of objectives, means, and 
actors. 

Because the boycott is inextricably bound up with the 
rest of the law of labor, much American labor law origi- 
nally designed to deal with, for example, picketing or the 
injunction, has been found to have considerable effect on 
boycotting. This is particularly true when the regulated 
activities affect the means used to boycott. 

The struggles between statutory and common law, and 
between Federal supremacy and the power of the states, 
have left their mark on the institution of boycotting. So, 
too, have the shifts in view that mark the history of the 
Supreme Court, particularly since the passage of the Sher- 
man Act. Throughout the period of time since 1890, the 
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poycott has, like other weapons of labor, passed from sup- 
pression to indulgence to control. At every step it has 
peen the Supreme Court that has marked the boundaries of 
permissible activity. Not only has the Court taken to itself 
the interpretation of the law, but by its actions has gradu- 
ally occupied almost the entire field of labor relations in 
the name of Congress and the Congressional interpreter, 
the Court. 

After the relaxation of the 1930’s, Congress applied 
restrictions to the boycott through the Labor Management 
Relations Act of 1947, the Taft-Hartley Act. The source 
of those restrictions, their interpretations, and the conse- 
quences of the Act have been a further proof that adminis- 
trative agencies and the courts have not lost their position 
as moulders of the law. 

Not only the two sections of the Act that Congress in- 
tended should apply to boycotting, 8(b)(4) and 303, have 
been found to apply, but other portions of the Act have also 
had, and will continue to have, a profound influence on the 
boycott. 

In the contemporary labor scene, the consumer boycott, 
although essentially legal, is something of a rarity. The 
Kohler strike has provided one of the few opportunities 
to study such a boycott in depth. 

In contrast to the scarcity of the consumer boycott, 
product boycotts, despite their supposed illegality, have 
continued to survive. They have been used extensively by 
only a few unions, but to these unions, principally the build- 
ing trades and the Teamsters, they have been very impor- 
tant. The unions which do use this boycott employ it prin- 
cipally as a weapon to secure recognition where regular 
representation procedures would not attain that goal. Until 
recently, through the application of special contract clauses. 
the product boycott had obtained virtual immunity from the 
operation of the L.M.R.A. Even so, most unions did not 
use the boycott extensively. 

Why the product boycott, legally and operationally, is 
used as it is and is as effective as it is seems to be the 
result of a complex of determinants. The operational de- 
terminants include such factors as the legal milieu, the 
extent of union organization in that industry, the position of 
the industry in the flow of commerce, the degree of con- 
centration within the industry, the nature of the union lead- 
ership and the strategic position of the union relative to 
the primary employer. Perhaps the most important of the 
determinants of the legal position of the boycott is the pub- 
lic view of labor as an imperfect institution that needs its 
activities controlled for the benefit of society in the same 
manner as do the other institutions in the society. 
Microfilm $3.95; Xerox $13.40. 308 pages. 


WOOL GREASE: MARKETING A BY-PRODUCT. 
(L. C. Card No. Mic 59-5406) 


Robert Scott Raymond, Ph.D. 
The Ohio State University, 1953 


Wool grease has long been known as a chemically in- 
teresting and potentially valuable by-product of the wool 
scouring industry. Its unique physical and chemical prop- 
erties have made it useful in many products and processes 
in the United States. The relatively small amounts pro- 
duced, compared to supplies of other animal and vegetable 





fats and oils, and the fluctuations in its supply and price, 
however, have limited its acceptance and use to those in- 
dustries in which, because of one or more of its unique 
properties, it is considered almost indispensable. In spite 
of the small size of the industry,’ the sale of this by- 
product has made it possible for those firms which recover 
the grease to reduce substantially their net wool scouring 
costs. 

Many of the problems encountered in this study are 
typical of those found in industries based on a by-product. 
The wool grease industry, moreover, has a social signifi- 
cance because wool grease is a major stream pollutant; 

a military significance because the Armed Forces have 
been unable to find satisfactory substitutes for wool grease 
in certain strategic uses; and an economic significance 
because it is widely used in many industries and is indis- 
pensable to a few. Chemically, many of its fractional parts 
and their properties are still unknown, and it has many 
interesting potential uses which could be developed if an 
adequate supply could be assured. 


Purpose of the Study 


This comprehensive survey of the wool grease industry 
was undertaken to aid the wool scourers in the marketing 
of their by-product, to encourage recovery of additional 
amounts of wool grease from wool-scouring wastes in 
order to reduce stream pollution, and to assess the wool 
grease potential for the United States for purposes of na- 
tional defense. The attainment of these objectives required 
an extensive investigation of the present and potential uses 
and markets for wool grease based on its physical and 
chemical properties; a report on the structure and char- 
acteristics of those industries which produce, distribute, 
and consume it; and an analysis of the demand for it ina 
variety of industries. In order to assess the economic 
feasibility of recoverying additional amounts of wool grease, 
data were obtained on the cost of scouring raw wool and 
producing wool grease by the various processes in use. 
Since the marketing functions of the wool grease refiners 
are essential in supplying present industrial users and in 
developing new uses and markets, it was also necessary 
to describe and evaluate the marketing functions, policies, 
and efficiency of the refiners as distributors. 


Method of Study 


Information for this study was primarily obtained 
through questionnaires, interview, and correspondence 
with wool scourers, equipment and soap manufacturers, 
wool grease refiners, Government officials, and the tech- 
nical and administrative staffs of industrial users. Infor- 
mation on grease wool scouring was secured by means of 
questionnaires completed by 88 of 105 wool scourers in 
the United States and personal interviews with 56 of them. 
Scouring cost data were collected from 23 mills repre- 
senting the four types of scourers. Data on wool grease 
recovery costs were compiled from 11 of the 35 centrifu- 
gal grease producers, who were selected as representa- 
tive in size and in method of operation of the whole group. 

Secondary sources of information were unpublished 
reports, technical bulletins, and patent records, obtained 
by means of an extensive correspondence with scientists, 
Government officials, and research organizations in the 
United States and in more than a dozen foreign countries. 

Because this is the first survey of the wool grease 
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industry in the United States and because of the technical 
nature of wool grease production, refining, and industrial 
uses, it was unusually difficult to assemble, analyze, and 
present economic data which would be useful to those en- 
gaged in the industry and which would still be intelligible 
to the layman. 


Nature of the Study 


The wool grease available for consumption in the United 
States is obtained from domestic scourers of apparel wool 
and from imports. Approximately 80 per cent of the wool 
grease derived from the former source is suitable for 
refining into lanolin. The principal short-term factor af- 
fecting the supply of domestic wool grease is the amount 
of apparel wool scoured annually in the United States. In 
the long run the amount of such grease recovered may be 
increased by improving the technical processes of recov- 
ery, by legal pressure on scourers to abate stream pollu- 
tion, and by economic self-interest when the price of wool 
grease rises considerably above its cost of production for 
a year or more. Other factors which indirectly affect the 
potential supply of wool grease through their effect on wool 
consumption are: 

1. Decreased production of domestic wool 
2. Increased imports of woven wool apparel fabrics 
3. Increased imports of scoured wool and wool tops 
4. Increased use of other apparel fibers, particularly 

synthetic fibers 

Only a small proportion, approximately 14 per cent, 
of the wool grease potentially available each year is re- 
covered by United States wool scourers. In general this 
is owing to technical inefficiency; in some cases the mills 
do not scour a sufficient volume of the finer grades of wool 
to make the recovery of grease an economical operation. 
A forecast of grease recovery for the years 1955 and 1960 
based on apparel wool consumption in the United States 
shows that no increase in total grease recovery may be 
expected. It is predicted, however, that more wool grease 
will be imported from European countries because of the 
installation of grease recovery equipment there. 


Production of Wool Grease 


Apparel wool is washed (scoured) with soap and water 
in a series of metal tanks. The wool grease is recovered 
by centrifuging or acid-cracking the soapy emulsion before 
it is discharged to the sewer or stream. 

Grease wool is scoured by four types of establishments, 
commission scourers, combing plants, yarn manufactur- 
ers, and fully integrated textile mills. Their costs vary 
not only with the kinds of wool which are scoured but also 
with the type of equipment and materials used, method of 
operation, size, location, and degree of integration. Fig. 

1 shows wool grease recovery costs for the centrifugal 
method in relation to the quantity scoured. For mills using 
the acid-cracking process, the cost of recovering wool 
grease averages seven to eight cents per pound. There is 
little variation in cost with the amount of wool scoured 
because the scouring operation in these mills is large 
enough so that the grease recovery plant can be operated 
continuously, and because labor and materials costs are 
proportional to the volume of grease produced. 





FIGURE 1 


Average Cost per Pound of Producing Wool Grease 
by Centrifuge, 1951 
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Grease Wool Scoured Annually in Million Pounds 
Source: Computed from data from a representative sample of mills. 


Refining and Marketing Wool Grease 


There are nine companies in the United States that 
refine wool grease into lanolin and distribute both wool 
grease and lanolin to industrial users. Figure 2 shows 
the channels of distribution. Although few in number, 
these refiners might well serve as an example for a truly 
competitive and efficient industry. They market nearly 
all of the imported grease and about 90 per cent of the 
domestic grease not only because of their technical com- 
petence in refining but also because they can perform the 
marketing functions more efficiently than the producers 
or the industrial users.? Direct sales of wool grease from 
producer to industrial user is possible in a few industries, 
but for technical and historical reasons it is not common 
enough to be economically significant. 


Wool Grease Price Analysis 


Wool grease 1s a by-product; therefore, unlike most 
other commodities, its price is not determined in the short 
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FIGURE 2 
Marketing Channels for Wool Grease, 1952 
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run primarily by demand, nor in the long run by its cost 

of production. The demand for wool grease is relatively 
steady from year to year because (1) large amounts are 
used with other materials in formulating industrial prod- 
ucts, (2) these formulae are not readily changed, and (3) it 
is used in products and processes where it is a very small 
part of the total cost. Moreover, about 20 per cent of the 
domestic output of wool grease would be produced regard- 
less of cost, even in the long run, because it is intimately 
connected with stream pollution abatement. The other 80 
per cent of domestic centrifuged grease would continue to 
be recovered until its price fell below the variable costs 
of production, the greatest part of which is labor. It is 
therefore apparent that factors other than demand and cost 
of production are important in the determination of wool 
grease prices. 

The most significant long-term factor in the price of 
wool grease is the general level of industrial activity. Its 
consumption alsovaries closely with the defense component 
of industrial production. The principal short-term factor 
in the market price of wool grease is supply. Except for 
several years during World War II and the period from 
June, 1952, to March, 1953, when prices were controlied, 
the prices of wool grease and lanolin have always reflected 
the relationship between the amount available for consump- 
tion and the demand by industrial users, which in turn is 
derived from the demand for their products by consumers. 
Because this demand, over short periods, is relatively 
constant, fluctuations in supply are more closely asso- 
ciated with short term price fluctuations than with demand. 

A secondary short-term factor affecting the price of 
wool grease is the price of other (nonfood) fats and oils 





used in industry. For many uses, wool grease and lanolin 
compete with many other animal and vegatable fats and 
oils. Depending on what physical and/or chemical prop- 
erties of wool grease and lanolin are being utilized (such 
as lubricating or emulsifying ability, cholesterol content, 
or melting point), these other materials are, in specific 
uses, good or close substitutions. Tallow, for example, 
is a close substitute for wool grease in leather stuffing 
and fatliquoring and in some industrial lubricants. It is 
available in tremendous quantities as a by-product of the 
meat packing industry. Its decline in price during the 
postwar period from eighteen cents to four cents per pound 
caused it to be substituted for wool grease in marginal 
uses. This is typical of the interdependence of supply, 
demand, and price among fats and oils in industrial uses. 

The price elasticity of demand for wool grease and 
lanolin was investigated for each industry using them. In 
certain uses where lanolin touches the human skin, as in 
cosmetics and pharmaceuticals, the demand for lanolin 
(from which the demand for wool grease is derived di- 
rectly) is almost perfectly inelastic. The amount of wool 
grease (lanolin equivalent) demanded under these condi- 
tions is limited, however, probably not exceeding two to 
three million pounds annually; and when the price of wool 
grease reaches forty cents per pound, the consumption 
of lanolin manufactured from it would fall off sharply. In 
the lower price ranges (ten to twelve cents per pound) in 
which wool grease competes with petrolatum, tallow, cod 
and sperm oils, the demand for it is relatively elastic; 
and it is estimated that amounts up to thirty million pounds 
could be sold. 

Determination of the slope (elasticity) and location of 
each portion of the middle section of the demand curve for 
wool grease is difficult and would be possible only with a 
detailed knowledge of all of the present industrial uses for 
wool grease and lanolin and of the price and supply char- 
acteristics of the substitutes for them in these uses. Dur- 
ing any year that the supply of wool grease decreases, it 
will be marketed at higher prices to those users whose 
demand is relatively inelastic. During periods of increased 
supply, it will be distributed to users whose demand is 
progressively more elastic. 


Some Results and Findings 


In connection with the comprehensive survey of the 
wool grease industry and the analysis of its problems, 
several minor objectives were encountered. The average 
per unit cost of scouring grease wool and recovering wool 
grease was developed for the first time for the industry. 
The present and potential production of wool grease in the 
United States have been estimated and compared to the 
uses and markets for wool grease (and lanolin). The de- 
mand characteristics of those industries using wool grease 
have been investigated, and an attempt has been made to 
answer the principal query of the wool scourers, “Given 
a certain level of production of wool grease in the United 
States, at what price can it be sold?” The effect of stream 
pollution laws has been evaluated; recommendations have 
been made to each section of the industry regarding the 
type of research needed; and suggestions have been made 
regarding the possible benefits to be derived from codp- 
erative action. Some other findings are indicated in the 
following summary: 


1. The gap between domestic production of wool grease 
and the demand for it is bridged by imports as long as 
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foreign grease is available. Beyond that, increases in 
the price of wool grease make it economically advan- 
tageous to substitute other fats and oils. 


. The great variation in the character and amount of im- 
purities in grease wool and the relatively large amounts 
of cheap materials used in the emulsion process make 
wool scouring more an art than an exact science, and 
for that reason its efficiency is not likely to be in- 
creased. Because this is the most economical method 
of scouring wool and can be easily adapted to the great 
variety of wools scoured, an increased supply of wool 
grease is more likely to come from improved wool 
grease recovery techniques until a revolutionary change 
is made by United States mills in the scouring process. 


. Emulsion scouring is the most economical method at 
present. Many other methods of scouring are known 
and have been tried. Solvent scouring offers the great- 
est promise for ultimately lowering net costs, decreas- 
ing noilage, abating stream pollution, and realizing a 
greater net return from by-product recovery. 


. Wool grease recovery is currently profitable in the 
United States by both centrifugal and acid-cracking 
methods. However, the latter can be economically 
operated only when there is a large and continuous 
supply of scouring effluent. 


. There were some inequities in the ceiling price regu- 
lations of 1952. Wider margins were available to pro- 
ducers of higher quality grease, which made it possible 
for them to market their product directly to industrial 
users, but no innovations in production or distribution 
resulted. 


. Federal stream pollution laws apply only to interstate 
water pollution disputes, and the United States Public 
Health Service does not have the funds or facilities for 
vigorous enforcement. The laws of those states in which 
there is the largest amount of apparel wool scoured are 
not enforced vigorously enough to induce all wool scour- 
ers to install additional or more effective grease re- 
covery equipment. They are, however, used to abating 
nuisances for riparian owners downstream and to main- 
taining the degree of purity which is required by the 
classification of the stream. Each case is handled on 
its merits. 


. The following suggestions are designed to aid in the 
solution of the industry’s principal problem, increased 
production of wool grease. 
A. Recovery of grease by more apparel wool scourers 
B. Codperative enterprises by scourers 
(1) Research on the technical problems of scour- 
ing and recovery 
(2) Scouring waste treatment 
(3) Refining and marketing 
(4) Government subsidies to marginal producers 
C. Formation of a trade association among the re- 
finers and coéperative research on their technical 
problems 


Conclusion 


The wool grease industry has experienced alternate 


periods of oversupply and shortage because the production 
of wool grease fluctuates with the mill consumption of 
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apparel wool while the demand for it remains relatively 
steady. This uncertainty of supply has resulted in a search 
by industrial users for other materials which, in specific 
uses, can be substituted for wool grease (and lanolin). It 
has led periodically to a progressive diminution of the 
demand for wool grease and severe fluctuations in its 
price, which in turn discourage investment in grease re- 
covery equipment by mills for whom the recovery of wool 
grease would be economically profitable in the long run. 

The most significant conclusion derived from this study 
is that this cycle of events must be broken and some: meas- 
ures taken to increase the supply and thus bring some 
stability to prices if the industry is to improve its marginal 
status, make profits, and attract the capital necessary for 
expansion. These measures would at the same time es- 
tablish stream pollution abatement on a sound economic 
basis in those states where the wool scouring mills are 
concentrated. 

The wool grease producers can alter the sequence of 
events described above (1) by investing in additional grease 
recovery equipment, (2) by adopting price policies which 
maximize long-run instead of short-run profits, and (3) by 
cooperating with the refiners in a research program to 
find improved recovery methods and new uses for their 
product and its derivatives. 

The refiners have been concerned heretofore almost 
exclusively with their manufacturing processes and mar- 
keting functions. Individually, since each is a small part 
of the total wool grease industry and each is smaller than 
any of the producers, they have been ineffectual in promot- 
ing any changes in the industry. The refiners, like all 
middlemen, can reduce or amplify supply and price fluctu- 
ations. They can, for example, accentuate price changes 
by refusing to buytheir normal requirements of wool grease 
at regular intervals. They can refuse to codperate in the 
stabilization program outlined above. Their long-run in- 
terests, however, are in harmony with those of the wool 
grease producers, and most of them see this clearly. 

If through such action as that outlined above, the wool 
grease industry is stabilized and expanded, many of the 
potential uses for wool grease envisioned by the chemist 
can be realized. In addition, the problem of stream pollu- 
tion will be progressively reduced, and both the Armed 
Forces and those industries in which it is essential can be 
assured of a supply of wool grease. 

Microfilm $3.85; Xerox $13.00. 300 pages. 


1, Total sales of wool grease and lanolin to industrial 
users have averaged about two million dollars annually 
during the post World War II period. 

2. They are described and evaluated in greater detail 
in Chapter V, 
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INTERNATIONAL INVESTMENT, ECONOMIC 
GROWTH AND THE CASE OF CANADA. 


(L. C. Card No. Mic 59-5939) 


Ronald Alexander Shearer, Ph.D. 
The Ohio State University, 1959 


The purpose of this study is to contribute to the re- 
consideration of certain aspects of the theory of economic 
growth, particularly the role of private international in- 
vestment in the international transmission of growth im- 
pulses. To this end, the study involves a detailed critique 
and reconstruction of the concept of economic growth, a 
critical analysis of existing theories of the growth impact 
of private international investment and a case study of 
international investment and economic growth in Canada 
between 1945 and 1956. The case study provides a basis 
for a preliminary testing of certain hypotheses derived 
from the analysis of existing theories. 

Economic growth is commonly defined in terms of an 
increase in aggregate economic welfare. This definition 
is methodologically unacceptable. An acceptable definition 
must focus on the expansion of aggregate productive capac- 
ity in the sense of an outward movement of the technical 
production frontier. While certain conceptual and empiri- 
cal problems are encountered in applying such a concept, 
statistics of gross domestic product, deflated, provide a 
usable index of growth on this definition. 

Theories of international investment and economic 
growth have concentrated attention on net international 
capital transfers and the contribution of such transfers to 
aggregate capital accumulation. This classical approach 
is inadequate for purposes of analyzing the causal process 
in growth transmission. It leads to a systematic confusion 
of the causal mechanism and the necessary physical and 
financial adjustments. International capital transfers in 
the balance of payments sense can be either growth-stimu- 
lating or growth-attracted, and hence they may have either 


an active or a permissive significance in the growth process. 


Portfolio investments will usually be growth-attracted. 
To the extent that a balance of payments constraint might 
otherwise develop such investments will contribute posi- 
tively to the growth process. However, on the basis of 
projections of foreign exchange earnings and foreign ex- 
change requirements in the absence of foreign investment, 
it was argued that “excess borrowing” occurred in Canada 
between 1945 and 1956. 

This finding of excess borrowing is not interpreted as 
implying a negligible contribution to the growth process by 
non-resident investors. Part of the inflow of funds was 
financially necessary to fill the potential current account 
deficit. In addition, it is apparent that the expansion of 
foreign controlled firms actively stimulated the expansion 
of aggregate productive capacity in the economy. Foreign 
direct investment was heavily concentrated in the leading 
growth sectors. By and large, these sectors were export- 
oriented, resource-extraction industries. 

An adequate theory of international growth transmission 
must explain both the growth impact and the motivation of 
direct international investment. Our present knowledge of 
the factors affecting investment decisions of firms, and 
particularly in their international aspects, is inadequate to 
support detailed empirical generalizations. It is signifi- 
cant, however, that the most important growth-stimulating 
direct investments in Canada were apparently attracted by 








potentials for cost saving through the development of Ca- 
nadian sources of basic industrial raw materials, and such 
other investment as occurred involved production for a 
known market with technology currently employed in the 


parent firm. Microfilm $5.25; Xerox $18.40. 410 pages. 


MEASUREMENT AND EVALUATION OF 
SALESMEN’S PERFORMANCE 


(L. C. Card No. Mic 59-4579) 


Wayland Avery Tonning, Ph.D. 
University of Illinois, 1959 


This dissertation is a study of the evolution, develop- 
ment, application, and significance of measurement and 
evaluation of salesmen’s performance. It assembles, 
classifies, presents, and analyzes appraisal methods. 
Empirical investigations include extensive surveys among 
salesmen and sales executives, plus an on-the-job ex- 
periment. 

Enlightened management’s increasing interest in sales- 
men’s performance appraisals stems from the fact that a 
firm’s primary source of fresh revenue is the sale of its 
goods or services; and from a growing awareness that the 
salesman is the vital link between producers and custom- 
ers. The salesman’s role in the American economy is 
irreplacable at one or more stages of distribution. There~ 
fore, management must get the best from its salesmen. 
However, their best can be determined only after apprais- 
ing their performance. Therefore, management assesses 
salesmen’s performance to determine the worth of each 
salesman in terms of compensation; to assess and to 
improve the efficiency of the job being done by each sales- 
man; and to single out those salesmen who are promotable. 

There are differences between salesmen. Some are 
better salesmen. Yet, when the superiority cannot be cred- 
ited to a better opportunity to make sales, relationships 
become important considerations. It is because of these 
relationships that evaluation is merged with measurement. 

Brief attention is focused upon historical factors that 
are believed to have influenced early developments in 
salesmen’s performance appraisals. Difficulty factors 
that affect sales performance are classified as they relate 
to the salesman, competitive conditions, the physical lay- 
out of the territory, and others. 

Four methods to measure and evaluate salesmen’s 
performance are developed in this study: 1) personal ob- 
servation, 2) related activities, 3) profitability studies, 
and 4) pre-determined gauges. Many firms make con- 
current use of two or more of these methods, recognizing 
that each has both strengths and limitations. 

The Personal Observation method ranges from off-hand 
guesses, tempered with wishful thinking, to rather com- 
prehensive rating systems executed by trained observers 
using elaborate rating forms. Many companies rely upon 
the informal personal judgment of the sales manager. 
Others believe that more accuracy is gained through 
weighted rating systems. 

The second method, Related Activities, compares sales- 
men’s accomplishments with the activities required to 
create them. Functions and time are the approaches used. 
Sales managers must know what their sales men do and 
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how much time operations require. Acceptable ratios and 
standards are developed. Tangible gains from these data 
include more precise knowledge of the selling methods 
used, effectiveness of methods used, and their use fre- 
quency. 

The third method, Profitability Studies, assesses sales- 
men’s performance in relation to returns on the sales in- 
vestment. A standard of performance and a best sales 
mixture are the two approaches used. In the first, sales- 
cost ratios develop valuable salesmen’s performance ap- 
praisal criteria. In the second, profit is held to be a func- 
tion of the product mixture sold as much as a function of 
the sales volume. 

The fourth method, Pre-determined Gauges, is a pro- 
jected approach. Sales forecasts, sales budgets, and quotas 
make up the framework. While the sales forecast is a 
statement of what can be done, and while the sales budget 
projects the end result of a plan for spending, the quota 
is a dictum of what to do. Although the sales quota has 
been used for many years in that role, its secondary use 
as a measuring device has not had the long tenure. 

The empirical investigations confirm much of the study. 
Some of the findings indicate that considerable study re- 
mains to be done in the area of measurement and evalua- 
tion of salesmen’s performance. 

Microfilm $4.90; Xerox $16.40. 383 pages. 





A REGIONAL ECONOMIC STUDY OF PRODUCTION 
AND MARKETING CONDITIONS AND 
PROBLEMS IN THE OYSTER INDUSTRY 


(L. C. Card No. Mic 59-5044) 


John Joseph Wheatley, Ph.D. 
University of Buffalo, 1959 


There are problems in the oyster industry which are 
common to both the national fishery ‘and the various re- 
gional fisheries. Overfishing and a 75 percent decline in 
per capita consumption in the last 50 years may be cited 
as examples of such problems. In addition there are con- 
ditions and problems which are peculiar to certain regions. 
Some of the conditions and problems arise as the result of 
circumstances over which those in the industry have no 
control. On the other hand, many of the problems facing 
the fishery can be solved and the conditions which give 
rise to them can be controlled in whole or in part. The 
oyster fishery is luckily one of the few fisheries which is 
capable of being subjected to a great deal of management. 

Little or nothing can be done in the face of natural 
disasters such as hurricanes and floods, or basic changes 
in consumer tastes or preferences; but there are two 
broad areas of activity in the industry which are capable 
of being managed more effectively than is now the case. 
The first of these areas consists of the marketing effort 
involved in moving the product from production to con- 
sumption. The basic problem facing the industry in this 
field of activity is simply that it is not consumer-oriented. 
The necessity of recognizing the importance of approach- 
ing business problems in an economic system such as 
ours, from the point of view of the consumer, can hardly 
be overemphasized. Oysters, unfortunately, are marketed 
like a bulk commodity with little regard for the critical 
role played by the consumer in the marketing process. 





There are merchandising problems involved in the 
marketing of shucked oysters which can be resolved satis- 
factorily. There are problems to be faced in connection 
with the promotion of demand, especially for shucked 
frozen oysters. There is, however, a pressing need for 
more marketing information before anything significant 
can be done to improve merchandising techniques and to 
point out the promotional methods to be used to encourage 
increased consumption. If an effort is made to increase 
consumption, it seems reasonable to conclude that, be- 
cause of prevailing price levels, increased production 
must simultaneously accompany any new marketing pro- 
gram. 

This leads us to the second area of activity in the in- 
dustry which is amendable to more effective management. 
The employed resources in the oyster industry are not 
being utilized efficiently. Fortunately the inefficiencies 
which exist can be, in large measure, eliminated. Over- 
fishing and pollution are problems which can at present 
be largely controlled and consequently avoided. Low pro- 
ductivity and inefficiency in growing and harvesting the 
oyster crop are problems which can also be alleviated. 

Virginia has, with the apparent decline in production of 
eastern market oysters from other parts of the country, 
been presented with an opportunity to acquire a larger 
share of what at worst seems like a quantitatively stable 
consumer demand. Present state policy however limits 
production and the available supply of oysters can be sold 
on the market at a price which allows a comfortable profit. 

There is no regional or industrywide pressure to in- 
crease demand because there is no tendency for the in- 
dustry supply curve to move far enough to the right to 
result in a market price which would be unprofitable. It 
may be that unless something happens to upset the status 


quo, the industry may be content to maintain its present — 
position. Any decrease in per capita demand will be offset 
in whole or in part by an increasing population and the 
sole effect may be one of stablizing income. 

Microfilm $4.55; Xerox $15.20. 354 pages. 
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THE FISCAL INFLUENCE ON ECONOMIC 
DEVELOPMENT, WITH SPECIAL REFERENCE TO IRAN. 


(L. C. Card No. Mic 59-5751) 


Bernard Gustave Brown, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Harold Groves 


This dissertation is an attempted contribution to the 
literature on the development of backward economies. It 
concentrates on the influence the central government can 
have on promoting industrialization in its role of collector 
of revenues and dispenser of funds. The economy of Iran 
is the framework in which our theoretical propositions 
are developed. 

The purpose of taxing may be to prevent inflation, but 
it is also judged in relation to its effects on the morale and 


comfort of the populace, and on economic growth. 
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The income tax is the preferred tax in the West because 
of its progressivity and neutrality as to source of income 
or method of expenditure. (The one exception to this last 
point is the choice between income and leisure). Adminis- 
trative inefficiencies plus the lack of power of the tax col- 
lector when dealing with the large taxpayer makes its use 
as a major source of revenue impractical for an under- 
developed country. A system of excises can be more pre- 
cisely administered because imports can be taxed at the 
port through tariffs and home produced goods can be taxed 
on a per unit basis at the factory. By taxing items at dif- 
ferential rates a factor of progressivity can be built into 
the tax. 

Excises can discourage non-productive use of income 
via discriminatory taxation. By taxing a luxury good using 
a vital resource it will release this resource for more 
efficient uses. Here the ability to control the use of goods 
is important and thus excises are the superior tax for a 
developing country. 

Speculative investment in land, which is rampant in the 
urban centers of Iran, could be stopped with a tax on the 
site value of land that is greater than its inflation-caused 
rise in price. Land taxation will not, however, be of much 
help to the peasant. The solution here is to create alterna- 
tive opportunities so as to increase his bargaining position 
vis-a-vis the landlord. Industrial positions in the city or 
the opening of new agricultural lands are two possibilities. 

Inflation is a major problem in the underdeveloped 
countries. The overwhelming predominance of the public 
sector in the matter of productive investment coupled with 
poor administrative machinery means that if the govern- 
ment is to invest at all, it must be through deficit financing. 

The beneficial effects of inflation quickly disappear. 
The return from investment will be shown to be much less 
when the investment equipment has to be replaced. And the 
consumer will find that his standard of living has been 
lowered in spite of increased income. Money will now be 
used for speculative rather than productive purposes and, 
for countries without the oil revenues of Iran, the imported 
capital equipment which is essential to development will 
become more expensive. Thus an upper limit is placed 
on the use of inflationary financing. 

Now we have accepted the inevitability of inflation while 
admitting that we would prefer not to have its effects. A 
system of excises that progressively discriminates in 
favor of goods used by lower income groups would modify 
fluctuations in prices. Direct controls such as import 
regulations or price controls on basic commodities may 
be necessary. 7 

But the process of economic development itself will 
eliminate much of the effect of the increased money sup- 
ply. Increased production will relieve the pressure on 
prices. The breaking of production bottlenecks will allow 
the fuller use of resources. In addition, former non- 
monetized segments of the economy will become monetized. 

Microfilm $2.95; Xerox $10.20. 227 pages. 





A STUDY OF THE ROLE OF TRADE CREDIT IN THE 
FINANCING OF AMERICAN INDUSTRY WITH 
SPECIAL EMPHASIS ON THE STEEL INDUSTRY 


(L. C. Card No. Mic 59-4798) 


George Sidney Goodell, Ph.D. 
Northwestern University, 1959 


There has been much speculation as to the role of trade 
credit in the financing of American industry. The purpose 
of the present study is to measure the extent to which such 
credit is used and to examine possible reasons for varia- 
tions in its use. In order to keep within practical limits 
only one industry, namely, steel, was studied in detail. 

The work began with an analysis of all corporations in 
the United States and proceeded from this overall approach 
to a study of manufacturing corporations, to the primary 
metals industry, to steel producing firms, and finally to an 
analysis of 626 selected firms using steel as a principal 
raw material. In each instance accounts payable were 
related to total assets, current assets, inventory, and 
where data were available, to sales. 

In the case of most of the industry classifications the 
analysis covered the years 1937 through 1953, but for the 
Primary Metals industry and the 626 selected firms, data 
were available for only a few years. 


FINDINGS 


It was found that the volume of trade credit used by any 
of the groups varied most directly from year to year with 
the volume of total current assets employed. The ratio to 
total assets was next in consistency, followed by the ratios 
to inventory and sales. By and large, the relative use of 
trade credit as a source of funds did not vary with eco- 
nomic conditions of the country. 

Trade credit as of the end of 1953 represented 4.7 per 
cent of all sources of funds of all corporations, 8.9 per 
cent for manufacturing corporations, 7.4 per cent for the 
primary metals industry, 7.0 per cent for steel producing 
firms, and at the end of 1951, 8.2 per cent for selected 
firms using steel as a principal raw material. The figure 
for all corporations is substantially lower due to the in- 
clusion of financial institutions, public utilities and rail- 
roads in that classification, industries which customarily 
have few accounts payable outstanding. 

Where grouping by firm size was possible, it was gen- 
erally found that as the size of the firm increased, the 
relative importance of trade credit as a source of funds 
decreased. For corporations under $50,000 in total as- 
sets in 1952, accounts payable provided 18.8 per cent of 
the total financing; for those from $50,000 to $100,000, 
15.2 per cent. Thus the importance of trade credit to 
small business is readily seen. 

Where data were available, the volume of bank credit 
employed by firms was found to be less than the amount 
of trade credit used. In 1951, accounts payable equalled 
8.2 per cent of the assets of the 626 selected firms, while 
bank debt equalled only 2.0 per cent. 

In reply to a questionnaire, completed by 174 firms, 
the great majority indicated that while trade credit was 
not an absolute necessity, the terms of purchase are con- 
sidered in the overall financial planning of the firms. 
Consequently, within the financial structure of any of the 
concerns at any given time, trade credit is an important 
segment. 
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The analysis showed that certain industries used trade 
credit to a greater exten* than others, although the present 
study is too limited to reach positive and detailed conclu- 
sions as to why this is true. 

Microfilm $3.05; Xerox $10.40. 233 pages. 


FINANCIAL CONTROLS FOR MINOR 
LEAGUE BASEBALL OPERATIONS 


(L. C. Card No. Mic 59-5862) 


Theodore Pomeroy Herrick, Jr., Ph.D. 
The Ohio State University, 1959 


Since World War II organized baseball, especially in the 
minor leagues, has seen troubled times; attendance has 
fallen off sharply and Congressional action is threatened 
that will destroy baseball’s long-time immunity from pros- 
ecution under the Federal Anti-Trust Laws. 

While part of the solution to the problems besetting 
baseball concerns promotional activities, equally impor- 
tant is the effectiveness of control over the business opera- 
tions of the individual clubs. This control must be exer- 
cised by an alert management, and can best be directed 
by the formulation of decisions based on the operating 
data of each enterprise. 

Baseball clubs have been notoriously delinquent in the 
maintenance of accounting records that should form the 
basis for informed management decisions; many minor 
league clubs have suddenly been unable to continue opera- 
tions at a time when the club management had no knowledge 
of the financial condition. 

Under the auspices of Mr. George M. Trautman, the 
President of The National Association of Professional 
Baseball Leagues, a project involving the study of the 
accounting systems currently in use by baseball clubs 
was instituted. The ultimate result was a recommended 
uniform system of accounts for professional baseball clubs 
that would provide accurate information, on acurrent basis, 
upon which management could rely for its decisions. Also 
included in the scope of the problem was a consideration 
of the federal income tax peculiarities of baseball opera- 
tions and the audits of professional baseball clubs, includ- 
ing an audit program for a minor league club. 

Based upon the study of the accounting systems in use 
by several major league and minor league clubs, upon an 
audit of a major league club, and upon seven years of gen- 
eral auditing experience with a large national public ac- 
counting firm, a system of accounts is suggested that pro- 
vides for the following major categories of income and 
expenses: revenue accounts, segregated into revenue from 
home games, revenue from road games, revenue from ex- 
hibition games and revenue from concessions; expenses, 
segregated as team expenses, daily game expenses, grounds 
operation and maintenance, team replacement expenses, 
publicity and advertising expenses, training expenses, 
general and administrative expenses, and cost of conces- 
sion operations. These revenue and expense accounts are 
to be analyzed currently, and variances from budgeted 
control amounts are to be investigated. 





Internal control and auditing problems peculiar to pro- 
fessional baseball clubs center around cash receipts from 
ticket sales and from concession operations. Detailed 
consideration is given to the methods of control, to the 
necessary forms and records to help provide the control, 
and to the auditing procedures necessary. Included in this 
consideration is a detailed illustration of the operations 
of a hypothetical club for one game, including all the nec- 
essary forms and statements. 

Both federal income tax litigation involving profes- 
sional baseball clubs and the only unsettled controversy 
in regard to the accounting principles used by these clubs 
center around the treatment of the cost of players’ con- 
tracts. It is now established tax practice to recognize all 
costs of player acquisition as an ordinary and necessary 
business expense in the period in which paid or incurred. 
This is the most generally used (and recommended) treat- 
ment for financial statement purposes because of the ex- 
treme uncertainty of the productive life of baseball players. 

Microfilm $2.80; Xerox $9.60. 213 pages. 


THE MONETARY AND BANKING SYSTEM OF 
LEBANON WITH SPECIAL REFERENCE 
TO MONETARY REFORM 


(L. C. Card No. Mic 59-5846) 


Talha G. Yaffi, Ph.D. 
The University of Wisconsin, 1959 
Supervisor: Professor Walter A. Morton 

A study of Lebanon’s monetary and banking system 
and of prospective reforms of that system is much needed. 
For other than the book published in 1936 by Professor 
Said Hinadeh on ‘The Monetary and Banking System of 
Syria’ (which included Lebanon), no serious study of any 
kind has been made of the subject and especially on the 
monetary and banking developments during World War II 
and the postwar period. 

The present thesis is a critical analytical study of the 
monetary and banking structure in Lebanon as it has 
evolved to date. Moreover, it shows the numerous weak- 
nesses and deficiencies within the present system and 
recommends the necessary monetary and banking legis- 
lation to make it more adaptable to the needs of a develop- 
ing and stable free market economy. 

The thesis has five major chapters and also a brief 
introduction on the salient features of the Lebanese econ- 
omy and the factors which have enabled Lebanon to become 
in recent years one of the major money markets in Asia. 

Chapter I of the thesis presents a brief historical re- 
view of the monetary system with special reference to the 
1920-1949 period when the Lebanese currency was linked 
to the French franc. It shows the weaknesses and the 
monetary hardships experienced under the French Franc 
Exchange Standard and how in 1949 the Lebanese govern- 
ment enacted a monetary law by which the Lebanese money 
was finally made into an independent currency. This 
chapter appraises the monetary law of 1949 and also 
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presents the recent monetary developments of the money 
supply. 

Chapter iI presents the evolution and the essential 
characteristics of the Lebanese commercial banking sys- 
tem. It shows how Lebanon has in the early post World 
War II years become one of the most thriving money mar- 
kets in the world. But it goes on to show that in spite of 
the recent rapid banking development, the Lebanese bank- 
ing structure is still unorganized, unregulated and un- 
controlled, thus making it essential for the legislation of 
a general banking law. 

Chapter III discusses the activities of the Bank of Syria 
and Lebanon (B.S.L.), which in spite of being the largest 
foreign commercial bank is at the Same time the bank of 
note issue and the banker and fiscal agent for the govern- 
ment. The chapter provides an appraisal of the B.S.L.’s 
policies and compares it critically with a central bank. 

Chapter IV discusses the need for monetary and bank- 
ing reform in Lebanon. It first examines the existing 
monetary policies and the institutional weaknesses in the 
system which prevent the monetary authorities from pur- 
suing monetary and banking policies more conducive to 
the banking and public interest. The chapter has a sub- 
stantial amount of theoretical discussion on the broad 
objectives of monetary policy and also an important sec- 
tion on recent (1920-1957) central banking and monetary 
developments with special reference to underdeveloped 
areas. 

The concluding chapter provides the setting for the 
positive monetary and banking legislation essential in 
Lebanon. It also includes a discussion of the institutional 
organization appropriate to such a reform. 

Microfilm $3.55; Xerox $12.00. 274 pages. 
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THE GUATEMALAN LABOR MOVEMENT, 1944-1959. 
(L. C. Card No. Mic 59-5749) 


Edwin Warren Bishop, Ph.D. 
University of Wisconsin, 1959 


Supervisor: Associate Professor Edwin Young 


The writing of the history of the Guatemalan labor 
movement was an attempt to determine what significant 
factors affected the development of labor organizations, 
in this, as well as other underdeveloped countries. Guate- 
mala had a special problem in that her labor organizations 
became dominated by communists; however, this is not a 
unique situation in underdeveloped countries. 

In writing this paper the author made extensive use of 
the Guatemanal Transcripts, a body of documents pertain- 
ing to Guatemalan national life during the years of the 
Revolution, from 1944 to 1954. These documents furnished 
the major source material for information relative to the 
founding of the labor movement and its early problems. 
Coverage for the period from 1954 to 1959 was obtained 
by residence in Guatemala. The author traveled exten- 
sively in Guatemala during the academic year 1958-59. 





An examination of documents pertaining to early labor 
history in Guatemala revealed that the Guatemalan labor 
movement evolved with quite a different frame of reference 
from the labor movement ofa country like the United States. 
The labor movement in Guatemala developed as an integral 
part of the Revolution of 1944 and as such was not per- 
mitted to adopt a narrow and circumscribed point of view 
regarding its operations. 

The labor movement quickly determined to seek alli- 
ances for the problems they encountered during the early 
period of the Revolution which they could not cope with 
alone. The labor movement was absorbed with the prob- 
lem of safeguarding the Revolution for it felt that the fail- 
ure of the Revolution would bring about its own demise. 
The solution to this problem the labor movement sought in 
alliances with the revolutionary parties. 

The chief antagonist of the labor movement was not the 
employer but the “reaction” of which the employer was a 
part but only a part. In aligning itself against the “re- 
action” the labor movement understood this term to in- 
clude the former ruling elements of the national life. The 
labor movement feared the army and the finqueros as well 
as the foreign companies resident in Guatemala. They 
feared the finqueros and foreign companies not so much 
as employers as political antagonists whom they believed 
would use their strength and financial resources to destroy 
the revolutionary government and the labor movement 
with it. 

This frame of reference brought the labor movement 
closer and closer to the government and ultimately the 
labor movement became a political tool in the hands of 
communist labor leaders who used it to support the re- 
gimes of Presidents Arevalo and Arbenz, thereby gaining 
great prestige. The labor movement took on an official 
status and when the government of President Arbenz was 
brought down in June 1954, the labor movement was looked 
upon as part of the discreditied apparatus of that regime. 
The labor movement is now struggling to restore itself 
in a lesser political context. 

Microfilm $3.90; Xerox $13.20. 303 pages. 


A STUDY OF THE ECONOMIC DEVELOPMENT OF 
THE NORTHERN PANHANDLE OF WEST VIRGINIA 


(L. C. Card No. Mic 59-4438) 


Charles Franklin Conklin, Ph.D. 
University of Pittsburgh, 1959 


The purposes of this study are to present an integrated 
account of the economic development of the Northern Pan- 
handle of West Virginia, and to provide a reference work 
and a bench mark from which the future economic growth 
of the Northern Panhandle of West Virginia may be meas- 
ured. The Northern Panhandle of West Virginia is a nar- 
row strip of territory bounded on the east by the state of 
Pennsylvania, on the south by a westward extension of the 
Mason and Dixon line from the southwest corner of Penn- 
sylvania to the Ohio River, and on the west and the north 
by the state of Ohio. 

The general approach of this study is an evolutionary 
one. The development and growth of the Northern Pan- 
handle from 1749 to 1940 has been divided into time periods 
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representing stages in the economic development of the 
area. The first period extends from the formation of the 
Ohio Company in 1749 to the dissolution of the State of 
Virginia in the secession crisis of 1861. This was the 
formative stage for many of the industries of the Northern 
Panhandle of West Virginia. In the years 1861-1915 there 
was rapid industrial change and a major transition in the 
economic development of the Northern Panhandle. The 
last period covered by this study, 1916-1940, was one of 
war, prosperity, and depression. Upheaval, crisis, con- 
fusion, reorganization, and survival are characteristics of 
these years. 

Within the framework of these periods the topical treat- 
ment is used. Thetopics considered in succession during 
each period are (1) manufacturing industries; (2) service 
industries; (3) extractive industries; (4) agriculture; and 
(5) a general resume of the period. The extent and depth 
of treatment of these topics in each period vary according 
to the importance of the particular industry during that 
period. 

The study reveals that (1) the economic boundaries of 
the Northern Panhandle do not conform to the political 
boundaries; (2) the early economic development of the 
region was neglected by Eastern Virginia, particularly in 
regard to a system of internal improvements and the es- 
tablishment of banking services; (3) economic conditions 
in the Panhandle along with legislative discrimination by 
the State of Virginia caused many of the dissatisfied resi- 
dents of the Panhandle to agitate for the formation of a new 
state; (4) transportation played a vital part in the economic 
development of the region; (5) resistance to change by cer- 
tain groups influenced the economic development of the 
Panhandle during the industrialization of the region; and 
(6) significant contributions were made to the steel and 
glassware industries and to agriculture by various firms 
and persons in the Northern Panhandle. The economic life 
of the Northern Panhandle of West Virginia was molded 
by a series of experiences which began with reliance on 
agricultural pursuits and which developed into an indus- 
trialized economy. 

Microfilm $4.05; Xerox $13.60. 314 pages. 


CUBA AND PUERTO RICO: A CASE STUDY IN 
COMPARATIVE ECONOMIC DEVELOPMENT POLICY. 


(L. C. Card No. Mic 59-4755) 


Byron White, Ph.D. 
The University of Texas, 1959 


Supervisor: Dr, Eastin Nelson 


With emphasis on the period since i939, this study 
examines the developmental policies resulting in the eco- 
nomic growth of Cuba and Puerto Rico from 1500 to May, 
1959. Being well known, highlights of the islands’ geo- 
cultural patterns and socio-economic history to 1939 are 
described in summary form in the initial part of the work, 
as is the rising world importance of governmental plan- 
ning. A short chapter on the cane sugar industry, still a 
principal source of aggregate income in Cuba and Puerto 
Rico, also precedes the chapters on the period after 1939. 

Hence, the first six chapters, about a third of the study, 





serve as a background to the 1939-59 period. Large in- 
creases in governmental revenues in the 1940-49 decade 
enabled Cuba and Puerto Rico to launch their industriali- 
zation and developmental programs about 1950. In Cuba 
the revenues were due to high prices and increased demand 
for sugar during and shortly after World War Il. The 
augmented revenues of Puerto Rico came from its favor- 
able relations with continental United States which de- 
posited in the insular treasury excise taxes from rum, 
advanced large grants in aid, and became the locus for the 
employment of Puerto Rican migrants, who since 1950 
have reached a net outflow of 50,000 annually. 

Through advertising, tax exemptions, building of Fo- 
mento manufacturing plants, and other policy expedients, 
from 1940 to 1958 Puerto Rican aggregate income rose 
from $392.5 millions to $1003.7 millions in terms of 1954 
dollars. Large and permanent sector shifts had occurred. 
The Legislature, Governor Mufioz Marin, the Planning 
Board, the Economic Development Administration, and 
related agencies combined to make Operation Bootstrap 
a success. 

In Cuba planning from 1948 to the present has been less 
systematic, less eclectic, to a substantial degree ignored 
the value of technical training programs, stressed public 
works of a largely nonproductive type and a tourist in- 
dustry based on luxury Havana hotels and gambling casi- 
nos. Corruption apparently led to the loss of sizable sums 
of government funds. 

Using chiefly public documents as source material after 
the war period, the study ends with an analysis of future 
plans. The Planning Board envisions a Puerto Rican growth 
rate of 6 percent annually until 1975. In Cuba the new 
government of Prime Minister Fidel Castro Ruz appears 
to be charting its future on a rural parcelization program 
and an industrialization plan. The latter plan predicts a 
growth rate of 7.5 percent annually from 1958 to 1968. 
Little known to foreigners, the new Cuban industrial de- 
velopmental plan (Thesis), the work of economists Felipe 
Pazos and Regino Boti, was published for the first time in 
February, 1959. 

Various chief aspects of Puerto Rican planning--fiscal 
and other relations with the Mainland--are not transfer- 
able to less developed areas. Other facets of the Com- 
monwealth’s experience could be adopted to advantage by 
some retarded areas. The study concludes that on account 
of its wider unused resource base Cuba is likely to forge 
ahead of Puerto Rico in growth rate for the next planning 
period. Microfilm $5.65; Xerox $19.80. 443 pages. 
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METHODOLOGICAL PROBLEMS IN THE ANALYSIS 
OF MONOPOLOID MARKETS 
(L. C. Card No. Mic 59-5901) 


Charles Everett Helppie, Ph.D. 
The Ohio State University, 1959 


Economists have expressed dissatisfaction with the 
quality of the scientific performance of their discipline. 
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In the analysis of monopoloid markets, specific criticism 
has been directed to the presence of (1) faulty theoretical 
formulations; (2) insufficient, conflicting, and inadequate 
evidence; and (3) absence of standards for evaluating this 
type of phenomena. Since conventional procedures for 
overcoming the deficiencies have been attempted without 
outstanding results, this study approaches the issues from 
a different point of view, one of methodology. 

The use of methodology requires the scientist to handle 
an inherently complex subject matter. Methodology repre- 
sents not a series of fixed rules, standards, and principles, 
but a complex area of conflicting ideas, beliefs, and cri- 
teria. Consideration of various dimensions of methodology 
—definition and meaning of methodology, functions of meth- 
odology, approaches or frameworks, standards and criteria, 
and attitudes and preconceptions—provides for the concept 
of methodological matrices. In terms of the concept, the 
limitless number of combinations induces the economist 
to perform methodological examination and evaluation in 
terms of his own discipline. 

The process of evaluation requires insight into, and 
understanding of, methodological analysis performed out- 
side of the discipline. This study shows that physical and 
natural scientists differ in scientific outlooks or weltan- 
schauung, that some emphasize logical form, general 
theory, and precise results while others stress a philosophy 
of empiricism, with minimization of a priori principles 
and a reduced demand for general theory. Metaphysical 
issues, scientific standards of performance and methodo- 
logical criteria, theoretical dualism, the validity of me- 
chanical models, and the treatment of meaningless ques- 
tions represent important methodological issues external 
to economics yet influencing the methodological perspec- 
tive of economists. 

Similar conflicts occur over methodological issues 
rooted within economics. Discussions and debates are 
conducted in terms of different frameworks and from dif- 
ferent points of view as illustrated in an examination of 
discussions by Professors John Neville Keynes, Lionel 
Robbins, and T. W. Hutchison. The limits of economics, 
language difficulties, the role of theory and facts, the im- 
portance of assumptions, the test of predictability, and the 
influence of analysis on policy represent issues of meth- 
odological conflict among economists. 

The examination of four problem areas in monopoloid 
market theory—(1) the scope or magnitude of theory, 

(2) concepts or models, (3) topics and problems, and 
(4) hypotheses or conclusions—indicates that ideas con- 
cerning the finality of theoretical doctrine are question- 
able. Methodologically, theory affords a “mathematical 
set” of hypotheses, conclusions, and scopes of differing 
form and structure, with variations in the “subsets.” Suc- 
cess in methodological evaluation then involves the ability 
to identify the appropriate outlines and limiting character- 
istics of the subsets along with their corresponding impli- 
cations and the realization of the inherent variety in meth- 
odology itself as applied in evaluation. 

Conflicting theses resulting from empirical studies of 
monopoloid markets are examined, including issues of 
economic concentration, merger movement, turnover of 
large firms, rigid prices, costs, and entry, to show the 
various methodological bases or grounds upon which such 
findings are appraised. 

The examination of issues of public policy indicates 
variations among policy approaches and philosophies, from 





the formalists, taxonomists, decision-models, to the in- 
stitutional, and from the extremes of laissez faire to com- 
plete central planning. Issues involving the size of policy 
action, the role of certainty, policy paradoxes with a com- 
plex system, the presence of a political environment and 
personal elements are also explored. 

Microfilm $3.05; Xerox $10.40. 233 pages. 


A HISTORY AND ANALYSIS OF 
LABOR-MANAGEMENT RELATIONS IN THE 
PHILADELPHIA TRANSIT INDUSTRY 


(L. C. Card No. Mic 59-4653) 


Thomas Roberts, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Dr. William N, Loucks 


The presence of instability in any given industrial re- 
lationship might normally be considered somewhat signifi- 
cant, but it assumes much larger proportions when applied 
to an industry which vitally affects the public interest, such 
as mass transit does in a city as well populated and in- 
dustrialized as Philadelphia. While collective bargaining 
breakdowns have occurred at times upon expiration of 
existing contracts, there has been additionally, and per- 
haps more significantly, a characteristic disquiet even 
within the life-span of the newly negotiated contracts, even 
though the contract would generally be regarded as an 
instrumentality of peace in a joint labor-management re- 
lationship. An eruption of some twenty-two serious threats 
and actual work stoppages, more popularly known as “wild- 
cats” or unauthorized strikes, occurred in the two-year 
period from March, 1955 to March, 1957, followed by 
another “minor rash” in September and October, 1958. 

A suspicion that the unstable bargaining relationship was 
more than merely a surface phenomenon, and that certain 
root causes might be present by way of explanation, stimu- 
lated the author’s interest in developing A History and 
Analysis of Labor-Management Relations in the Philadel- 
phia Transit Industry. Whether such an historical cause 
and effect relationship existed or not remained to be con- 
firmed or denied by the facts. This circumstance posed 
the first problem for the authcr, for it was quickly dis- 
covered that a formal history in this area was nonexistent 
and that an historical survey would necessarily become a 
prerequisite to any series analysis of the problem. 

The basic research for the historical development, 
particularly in the early years of the transit industry’s 
emergence and expansion in Philadelphia, was accomplished 
through a page-by-page scrutiny of newspapers in the files 
of the Logan Square Branch of the Free Library of Phila- 
delphia, and by poring through some dust-laden records 
in the library files of the Company and the local Union. 
This method was necessitated in large measure by the 
lack of any other relevant printed materials and was fur- 
ther compounded by the absence of topical card indexes on 
the Philadelphia Transit Industry, or related subjects such 
as Philadelphia Rapid Transit Company. The events which 
unfolded were checked out, wherever possible, for authen- 
ticity, explanation, and interpretation through a host of 
personal interviews. A listing of the many individuals 
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interviewed would be entirely too lengthy for presentation 
in this instance, but most of the names cited in the body of 
the report were contacted at one time or another. Exten- 
sive use was made further of the references cited in the 
bibliography accompanying this effort. 

The results appear to bear out the early suspicion by 
the author that the present day labor-management relations 
structure in the Philadelphia transit industry does have 
roots in the historical evolution. Of especial interest is 
the persistent element of factionalism, which was in turn 
aided and abetted by the Union’s formal structure, both at 
the Local and International Union levels. A not unexpected 
resultant was the distraction and diversion of the local 
Union leadership from its normally primary objective of 
establishing a mature collective bargaining relationship 
into that of political “games.” On Management’s side, an 
apparently deep conviction over its philosophy of manage- 
rial prerogatives has traditionally played an important 
role in shaping the labor-management relationship into its 
present day form. 

In the final analysis, there is much to criticize on both 
sides in the characteristic arm’s length bargaining rela- 
tionship. Toward the goal of improving this unstable labor- 
management relationship, specific recommendations have 
been offered, with the hope that the academic research 
may be put to some practical usefulness in helping to solve 
the dilemma posed herein. 

Microfilm $5.15; Xerox $18.20. 401 pages. 


SOME FUNDAMENTAL PROBLEMS OF 
EQUIPMENT INVESTMENT PLANNING 


(L. C. Card No. Mic 59-5840) 


Sheng-Wu Wang, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor James S, Earley 


Given the discount rate, the firm’s equipment invest- 
ment planning involves decisions regarding the solution of 
the following problems, namely, 


1. How each proposed project can be planned in regard 
to its economic life, durability, and scale. 


2. How selection of the most profitable project or set 
of projects can be made from among many alter-- 
natives. 


3. How replacement of existing equipment can be decided 
when it is challenged by an improved type. 


Theoretical discussion and the solution of these problems 
remain on the level of generalization. Furthermore, the 
treatment of the problem of replacement under condition of 
technological advance leaves much to be desired. 

The present study purports to develop a practicable 
method of solving these problems by drawing on the eco- 
nomic principles provided by theory. It intends to fill in 
part, if not in whole, the gap between pure theory of invest- 
ment and management’s decision to spend. 

The present-value rule is accepted as the general cri- 
terion for investment decisions. The present approach 





stresses the point that, as a general rule, each investment 
project will be repeated in the future when its deter- 
mined economic life ends. Therefore, the profitability of 
an equipment investment is measured by the total profit 
from a chain of such investments, or by what we call the 
chain V-C. 

The following is a sketch of our solutions to the afore- 
mentioned problems: 


1. The economic life of a project. 

For each investment, maximization of the rate 
of return of the investment is equivalent to maximiz- 
ing the time-rate of net income if the investment is 
repeated over time. Maximization of the time-rate 
of net income necessarily yields a maximum chain 
V-C. Therefore, an investment project should be 
kept until the rate of return reaches its maximum. 


2. The scale and the durability of a project. 

When alternative scales are possible for an in- 
vestment project, investment at each scale should 
be treated as a separate project. Thus alternative 
scales give rise tomany mutually exclusive projects, 
which can be compared with other candidate projects 
for selection. Therefore, the problem of determin- 
ing the scale of a project is transformed into aprob- 
lem of investment selection. 

Likewise, alternative durabilities for a given 
equipment also form many mutually exclusive proj- 
ects to be compared with other candidate projects 
for selection. 


3. Selection of projects. 
Solution of the problem depends on: (1) whether 
candidate projects require different initial costs, 
(2) whether they are mutually exclusive or inde- 
pendent, and (3) whether there exists a budget limit 
on capital expenditure. In any case, selection is 
based on the chain V-C of candidate projects. 


4. Replacement investment due to technological ad- 
vance. 

The problem is to decide whether an existing 
equipment should be replaced by an improved type 
now or later. Decision on replacement is based on 
comparison between the chain V-C for the plan of 
replacing the equipment this year and the chain 
V-C for the plan of replacing it next year. 


Consideration of technological advance in our solutions 
to the fundamental problems of equipment investment plan- 
ning is one of the main features of the present approach. 

In effect, the solution of these problems on the basis 
of a given discount rate amounts to determining the firm’s 
demand for capital assets for that given discount rate. The 
firm can thereby construct its investment demand-schedule 
for capital assets. In similar manner, its total investment 
demand-schedule can also be established. 

A complete solution of the problems of investment 
planning must involve a study of the firm’s total investment 
demand and its supply of funds. The present study offers 
only what we consider an economically correct and practi- 
cable method of determining the firm’s demand for capital 
assets. However, in view of the fact that this method ap- 
plies for any given discount rate, it can be judged in- 
dependently. Microfilm $3.10; Xerox $10.60. 239 pages. 
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DEPENDENT-PRONE STUDENTS IN 
EXPERIMENTAL LEARNING SITUATIONS 


(L. C. Card No. Mic 59-6014) 


Edmund James Amidon, Ph.D. 
University of Minnesota, 1959 


Research in psychology indicates that people who have 
a tendency to comply with authority and to conform to group 
pressure can be identified on the basis of scores on per- 
sonality scales. In this study students who tend to comply 
and conform, referred to as “dependent-prone” students, 
were identified for analysis on the basis of scores ona 
dependency scale. 

The purpose of this study was to determine the effects 
of certain types of teacher behavior and certain student 
perceptions of the learning goal on geometry achievement 
and dependent behavior of dependent-prone students. 

The teacher’s behavior in the classroom was considered 
in terms of patterns of influence. The particular type of 
influence used by a teacher was identified by classifying 
the teacher’s verbal statements. Two types of teacher in- 
fluence were “role-played” by an experimental teacher: 

(1) direct influence, consisting of four types of four types 
of verbal statements, lecture, direction, criticism, and 
justification of authority; and (2) indirect influence, con- 
sisting of four types of teacher statements; questions, 
praise, positive reactions to student ideas, and positive 
reactions to student emotion. 

In this study the learning goal was considered in terms 
of student perception of the goal. Two types of student 
goal perception were used, goal clarity and goal ambiguity. 

The combinations of teacher influence and student goal 
perception comprised four separate experimental treat- 
ments: direct teacher influence with clear student goal 
perception; direct teacher influence with ambiguous student 
goal perception; indirect teacher influence with clear stu- 
dent goal perception; and indirect teacher influence with 
ambiguous student goal perception. Manifested dependence, 
referred to as “phenomenological dependence,” and geome- 
try achievement were measured as outcome variables. 

The 140 dependent-prone students participating in this 
study were selected, on the basis of high scores on a de- 
pendency proneness scale from a larger group of 560 eighth 
grade students who participated in the United States Office 
of Education project to which this study is related. These 
140 students were divided into four groups of thirty-five 
students each. Each group was subjected to a two-hour 
experimental session in which the students were exposed 
to one of the four experimental treatments described. In 
the experimental sessions the independent variables of 
goal perception and teacher influence were controlled, and 
the students were tested on the two outcome variables of 
geometry achievement and phenomenological dependence. 

Geometry achievement and phenomenological depend- 
ence were measured twice. Written pre-measures and 
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post-measures were used to assess achievement and phe- 
nomonological dependence before and after the students 
had been subjected to the experimental treatment. 

The analysis of the independent variables indicated that 
the experimental teacher had been successful in controlling 


_his behavior as either direct or indirect. The analysis 


was made with two separate tests of significance, one 
based on an observer’s classification of teacher state- 
ments, and one based on students’ perception of teacher 
influence. 

The manipulation of the students’ perception of the goal 
was also considered successful, because there was a sig- 
nificant difference between the clear and the ambiguous 
treatments in student perception of the goal. 

The analysis of the outcome variables indicated that 
students in the indirect teacher influence treatments learned 
significantly more than did students in the direct teacher 
influence treatments. Student goal perception seemed to 
have no effect on achievement. 

There were no significant differences between groups 
on the phenomenological dependence measures; however 
there were some indications that the indirect group mani- 
fested less dependence than did the direct group. 

The major conclusion of this study is concerned with 
the effect of teacher influence on achievement. According 
to the results of this study, dependent-prone students learn 
more from an indirect teacher than from a direct teacher 
in a highly structured subject such as geometry. 

Microfilm $3.35; Xerox $11.40. 259 pages. 


A COMPARATIVE STUDY OF FOUR GROUPS OF 
BRAIN-DAMAGED CHILDREN ON 
CERTAIN SELECTED FACTORS 


(L. C. Card No. Mic 59-4773) 


Ray H. Barsch, Ph.D. 
Northwestern University, 1959 


An investigation was conducted by means of question- 
naires and interviews with the parents of one hundred and 
eighteen brain-damaged children between the ages of four 
and twelve to test the hypothesis that the manner in which 
the parent perceives the problems of the child is related 
to variables within the parent and is not significantly re- 
lated to the functional level of the child. Cases were se- 
lected on an arbitrary basis from the files of a private, 
community psychological and educational agency specializ- 
ing in an evaluation, educational tutoring, and counseling 
program for handicapped children and their parents. 

Two questionnaires were designed for this purpose. 

A Developmental Questionnaire covered topics related to 
pregnancy, delivery, infancy, and physical development. 
A Problem Check List contained four hundred and eleven 
behavioral response items related to sleeping and eating 
patterns of the child, attitude toward siblings, response to 
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discipline, response to doctors and illness, behavior in 
various social situations, attitudes of neighbors, relatives 
and others, parental disciplinary patterns, expectations for 
the future, etc. Parents were also asked to write narrative 
comments on various items. These were checked in inter- 
view sessions. 

A Functional Organization Scale was devised as a means 
of grouping the children into four groups: Behavior, Sym- 
bolic, Immature, and Sensori-motor. Seventeen areas of 
behavior function comprised the scale: Visual discrimi- 
nation, visual memory, auditory discrimination, auditory 
memory, figure drawing, form drawing, quantitative knowl- 
edge, color knowledge, spatial relationships, picture inter- 
pretation, sequentialness, conceptualization, organizational 
approach, oral formulation, inner language, expressive 
language, and receptive language. Functions were rated 
as Organized, Immature, or Disorganized. The rating of 
Organized indicated the ability tofunction at expected levels 
for chronological age on age norms of standardized tests. 
The rating of Immature indicated that the function was 
quantitatively or qualitatively characteristic of test norms 
established for younger age levels. The rating of Dis- 
organized indicated a confused, bizarre, or ineffective 
response. 

Thirty children were placed in the Behavior group, 
implying that interpersonal behavior factors were primary 
problem areas. Thirty children were placed in the Sym- 
bolic group, indicating that primary problems rested in 
the area of expressive or receptive language. Thirty-one 
children were placed in the Immature group, indicating 
that a consistent level of immaturity existed in most func- 
tions. Twenty-seven children were placed in the Sensori- 
motor group, indicating that their behavior was generally 
purposeless, random, and confused. 

Parental questionnaires and interviews were then seg- 
regated according to these categories to determine whether 
any statistically significant differences related to the func- 
tional level of the child would be found. All items were 
treated by Chi-square analysis for the four groups. 

The data support the hypothesis. Only twenty-eight 
items in more than five hundred were found to be signifi- 
cantly related to the functional level of the child, and most 
of these items were related to factual data regarding phys- 
ical development. 

It was concluded that the parent’s perception of the 
brain-damaged child does not accurately reflect the func- 
tional level of the child. Further investigation is urged in 
the field of parental perception. 

Microfilm $4.35; Xerox $14.80. 338 pages. 











A COMPARATIVE STUDY OF PERSISTING 
AND NON-PERSISTING STUDENTS AT THE 
UNIVERSITY OF WISCONSIN 
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Charles Seymour Borsuk, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Burton W. Kreitlow 


The concern of this study was with college persistence. 
It was a comparative study of persisting and non-persisting 





college students. The null hypothesis as stated is that 
persisters and non-persisters were from populations with 
the same median. College persistence was defined as the 
completion of college studies during a regular four-year 
period. Non-persistence was defined as the failure to 
complete college studies because of drop action taken by 
the University. The population of this study was the 1953 
Freshman Class at the University of Wisconsin. Of the 
2,534 students who entered the University in the fall of 
1953, 1,949 met the requirements of this study which were; 
graduates of Wisconsin high schools; state residents; and 
students who started their college work on the Madison 
campus of the University. 

The two most important categories to be defined in this 
study were the persisters and non-persisters. The fresh- 
man Class was divided into five sub-groups and these groups 
were identified as follows: 





Number 
a. “Dropped” or non-persisters 365 
b. “Voluntary Withdrawals” 414 
ec. “Continuing” 264 
d. “Transfers” 130 
e. “Graduates” or Persisters 776 


The two sub-groups, the persisters and non-persisters 
were compared by means of statistical tests. Comparisons 
were made between these groups on all the available psy- 
chological and placement tests taken while in high school 
and during the University’s Freshman Testing Program, on 
high school rank, and by size of their high school graduat- 
ing class. 

The test used to measure differences was modeled after 
the Median Test. This test gave information regarding the 
populations of the two groups being compared. This test 
compared proportions of persisting and non-persisting 
students falling above and below the combined median for 
the two groups. The Chi Square figure arrived at was re- 
ferred to the appropriate tables to see if the differences 
in the proportions were significant or not. 

After applying the modified Median Test and using Chi 
Square, the null hypothesis was rejected for all of the 
measures being tested except for that of size of high school 
graduating class. This measure did not show significance 
at any of the accepted levels. After statistical treatment, 
frequency distributions were drawn up for the measures 
and the differences were observed. 


Conclusions 


Persisting college students can be distinguished from 
non-persisting students by use of statistical tests and ob- 
servation. Measures differentiating the two groups were 
psychological and placement tests in reading ability, math- 
ematical aptitude, linguistic and non-verbal abilities, and 
previous academic success. 

The size of the student’s high school graduating class 
was the only measure from the available data that did not 
distinguish persisters from non-persisters. 

Through the use of observational techniques, further 
evidence substantiated the differences between the success- 
ful or persisting student and the unsuccessful or non-per- 
sisting student. 

On the psychological and placement tests taken by the 
subjects in this study, the sub-group of graduates appeared 
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most different from the sub-group of dropped students. 
Continuing students, voluntary withdrawals, and transfers 
showed similarities to the graduates and appeared different 
from the dropped students. 

Microfilm $2.00; Xerox $5.60. 111 pages. 


AN EVALUATION OF THE LABORATORY AND 
SUPPLEMENTARY TEACHING TECHNIQUES USED 
IN A COLLEGE GENERAL BIOLOGY COURSE 


(L. C. Card No. Mic 59-6020) 


Douglas Morey Dearden, Ph.D. 
University of Minnesota, 1959 


Advisers: Ruth E, Eckert and Palmer O. Johnson 


This study was designed to evaluate four methods of 
enriching a general biology course for freshmen and sopho- 
mores in the General College of the University of Minne- 
sota. The four methods used to supplement the regular 
lecture sessions were: 


1. Individual laboratory work, where the student per- 
formed many of the standard biology laboratory 
exercises in a weekly two-hour laboratory. 


2. Demonstration laboratory work, where the student 
observed weekly demonstrations of biological exper- 
iments and materials set up prior to the one-hour 
laboratory by graduate students. 


3. Workbook exercises, where the student turned in 
weekly exercises based upon the questions con- 
sidered in the Demonstration laboratory, but with 
the answers compiled from non-laboratory sources. 


4. Biology report, where the student prepared a term 
report on a selected biological topic. This method 
constituted a type of “control” for the other three 
treatments. 


The 924 students in the six lecture sections during 
1958-59 were randomly assigned to these treatments, with 
each lecture section constituting a self-contained experi- 
ment. Three tests (Biological Attitudes, Biological Knowl- 
edge, and Scientific Thinking) were administered at the 
beginning and end of the quarter course. Using t-tests for 
correlated means, each treatment group was found to have 
significantly increased its score on the three tests. The 
t-tests for correlated variances more consistently showed 
increased final test variances for the individual laboratory 
groups, which suggests that this method allows more ade- 
quately for individual differences in academic ability. 

A two-way analysis of variance of the final test results, 
including three ability levels and four treatments, indicated 
that each of the four treatments allowed students to pro- 
gress through the course materials at their own rate of 
learning. The student’s high school ACE percentile scores 
were used in defining these three ability levels. One work- 
book and one individual laboratory group were significantly 
higher on the attitude final test. But the results in general 
indicated that no treatment group was associated with sig- 
nificantly better results as measured by the present bat- 
tery of tests. 








The Johnson-Neyman technique was used to combine 
the findings from the six sections and thus compare the 
treatment groups for the experiment as a whole. Except 
for the fact that the individual laboratory groups had sig- 
nificantly higher Biological Attitude test scores at the .01 
level than the demonstration laboratory groups, the results 
from this analysis did not indicate a superiority for any 
one treatment group. 

The same three tests, given to a sample of students 
three months after completing the experiment course, also 
did not indicate a superiority for any treatment group in 
terms of retention of course materials. These results 
held whether or not the student had taken further work in 
biology. 

Typically, none of the experimental treatments was 
superior to the others as measured by the tests of this 
study. This research pointed out the need for further stud- 
ies involving science courses which extend over more than 
one academic quarter. In addition, more refined testing 
instruments need to be developed in order to detect differ- 
ences, if any exist, between treatments such as the four 
used in this study. 

Microfilm $3.05; Xerox $10.40. 233 pages. 


THE ROLE OF THE CHURCH IN THE DEVELOPMENT 
OF EDUCATION IN PENNSYLVANIA, 1638 TO 1834. 


(L. C. Card No. Mic 59-4445) 


Howard Charles Emrick, Ph.D. 
University of Pittsburgh, 1959 


This is a study of the role played by the churches of 
Pennsylvania in the development of education in that state. 
Chronologically the study is divided into three periods: 
The period of beginnings, 1638 to 1681; the provincial 
period, 1681 to 1775; and the period of the state’s educa- 
tional awakening, 1776 to 1834. The study treats of the 
educational development on three levels: The elementary; 
the secondary; and that of higher education. For approxi- 
mately 150 years the church carried the educational load 
in Pennsylvania until such time as the state saw fit to as- 
sume this responsibility. This was especially true on the 
elementary level. On the secondary level, the church did 
most of the pioneering and ultimately mothered the acad- 
emy movement which developed into the high school. In 
the field of higher education, with one or two exceptions, 
the church took the educational initiative and paved the way 
for the later entrance of the state into that field. Theologi- 
cal education was and remained the church’s own special 
responsibility. 

The research depicts the part that each religious group 
played in early Pennsylvania’s educational drama. It in- 
cludes also the activities and contributions made by many 
individuals who were intimately connected with religious 
bodies. The whole is done against the background of the 
state’s own legislative enactments and policies where edu- 
cation was concerned. The problems which inspired the 
study grew out of questions raised in present-day Penn- 
sylvania relative to the mutual responsibilities of church 
and state toward both secular and religious education. Such 
questions made imperative a restudy of Pennsylvania’s 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








2098 


EDUCATION 





educational narrative and a re-examination of her educa- 
tional foundations, especially in the light of the important 
role the church had to play. The principle of separation 
of church and state as it was applied to the Pennsylvania 
situation was also given due consideration. 

A historical-documentary type of research, the study 
made use of such sources as religious journals and min- 
utes, denominational histories, private journals and letters, 


sermons and discourses, religious periodicals, and reports. 


The state background was provided by an examination of the 
Colonial Records and Archives of Pennsylvania, the Laws 
of the state, the addresses of governors, the House and 
Senate journals, the state Constitutions, and kindred mate- 
rials. General, state, and county histories, histories of 
education, public school reports and journals, autobiogra- 
phies, biographical accounts, and newspapers constituted 
additional sources of information. 

In its five content chapters the study presents the role 
of practically all of the early cultural and religious groups 
of Pennsylvania:- Swedish Lutherans, Dutch Reformed, 
Anglicans, Quakers, Mennonites, German Baptists, Mora- 
vians, German Lutherans and Reformed, Presbyterians, 
Baptists, French Huguenots, Roman Catholics, Methodists, 
Jews, and Negro bodies. Each of these religious groups 
struggled against difficult odds to provide its children and 
youth with the essentials of religious and practical educa- 
tion. The combined and cumulative efforts of Pennsyl- 
vania’s religious bodies not only made possible the earliest 
educational opportunities but helped to lay the foundation 
stones for the state’s own program of education. The 
church depended upon the state for some supplementation, 
but the state was even more indebted to the church for 
providing much of the motivation, the facilities, and the 
teachers. If it had not been for the church, Pennsylvania’s 
entrance into the fields of public school and higher edu- 
cation would have been delayed much longer than it was. 

The findings indicate the dependence of religion and 
education upon each other. They show how the church and 
state learned to cooperate in assuming the educational 
responsibility. They purport the necessity of the church, 
state, and local community continuing to work together to 
realize an even greater educational ideal. 

Microfilm $4.75; Xerox $15.80. 369 pages. 


A DESCRIPTIVE STUDY OF THE WORK HABITS AND 
RESPONSES OF THE INTELLECTUALLY SUPERIOR 
CHILDREN IN HETEROGENEOUS CLASSROOM GROUPS 


(L. C. Card No. Mic 59-4795) 


Ann V. Gale, Ph.D. 
Northwestern University, 1959 


Adviser: Harold G. Shane 


The difference between the work habits of superior and 
average elementary school children during individual study 
periods and class discussions were described and analyzed 
in this study in order to discover where the school could 
improve its service for intellectually able children. 

Three average children with I.Q.s from 90 to 108, and 
three intellectually superior children with I.Q.s from 115 
to 152 were chosen from among each of fourteen classrooms 





a 


in Grades 1 through 8. The children constituted the sample 
population of 84 children which was observed. Ninety min- 
utes of observation of behavior during study periods and 
ninety minutes of observation during class discussions 
were recorded for each child. These records were made 
of “studying” and “not-studying” behavior during study 
periods and of “offering to answer,” responding, and “non- 
attentive” behavior during discussion periods. 
The data were analyzed in four ways: 


1. Statistical measures of variability and reliability 
were applied to the frequency distributions. 


2. Frequency histograms were constructed for each 
classroom in order to discover any development of 
work habits through the grades. 


3. The records of the superior children in the poorest 
quartiles were analyzed to find what types of poor 
work habits they had acquired. 


4. The data for the fourteen children of 129 I1.Q. and 
above were analyzed. 


The results indicated that statistically there was no 
significant difference between the data for average and for 
superior children respectively. The classroom responses 
of superior and average children declined after Grade one. 
Poor responses and lack of attention characterized the 
able children especially in Grades 5 to 8. Poor study habits 
of the most able group were most manifest in Grades 1 to 
3. Eight of the most superior children were less attentive 


than the average group. 
General conclusions included the following: 


1. Conditions in the classrooms visited did not foster 
good work habits for superior children. 


2. The superior children functioned less effectively 
in school than their potential ability would suggest. 


3. There was an inverse relationship between the ability 
of half of the intellectually most competent children 
and their records of sustained attention. 

Microfilm $2.00; Xerox $7.00. 147 pages. 


A STUDY OF THE EFFECT OF FARMER OPINION 
ON COURSE CONTENT IN FARM MECHANICS 


(L. C. Card No. Mic 59-5077) 


David Henry Hartzog, Ph.D. 
University of Minnesota, 1959 


Adviser: Milo J. Peterson, Ph.D, 


Purposes 


(1) To ascertain if teachers of vocational agriculture 
and farmers agree on the order of importance of the cate- 
gories of farm mechanics: shop skills, buildings and 
conveniences, power and machinery, rural electrification 
and soil and water management. 

(2) To determine what effect a survey conducted by 
teachers on farmer opinions in farm mechanics might 
have on the opinions of teachers. 
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(3) To determine if the course of study in farm mechan- 
ics agrees with the opinions of farmers concerning farm 
mechanics. 

(4) To determine the effect of conducting a survey of 
farmer opinion on course of study in farm mechanics. 


Procedures 


(1) A survey form was constructed containing forty 
questions pertaining to farm mechanics jobs. Two patterns 
of response were requested for each question. One re- 
sponse asked for an “importance rating” of the job defined 
by the question, the other asked for a recommendation as 
to if or when the job should be taught. 

(2) The questionnaire was administered to randomly 
selected groups of experimental and control teachers of 
agriculture. 

(3) Each teacher of both groups submitted a course of 
study in farm mechanics for the school year 1957-58. 

(4) The experimental group of teachers conducted and 
summarized a survey of farmer opinion in their commu- 
nities. 

(5) The control and experimental groups of teachers 
were resurveyed after the experimental teachers had sur- 
veyed farmers. 

(6) Both groups of teachers submitted a farm mechan- 
ics course of study for 1958-59. 

(7) The five categories of farm mechanics were ranked 
in order of importance for each of the surveys, andcourses 
of study were ranked by distribution of time among the 
categories. Comparisons were made between rank orders 
of categories of surveys and of courses of study. Test of 
significance of correlation were made using Spearmans 
correlation coefficient. 


Findings 


Initial experimental, initial control, and follow-up con- 
trol surveys gave identical rank order of categories which 
were not significantly correlated with the results of the 
farmer survey at the five percent level. The follow-up 
survey of experimental teachers was significantly corre- 
lated with the farmer survey at the five percent level. 
None of the rank orders of courses of study were signifi- 
cantly correlated with the farmers’ rank order of impor- 
tance. While the initial experimental teachers’ survey 
was not significantly correlated with the farmer survey, 
and the follow-up experimental survey was significantly 
correlated, there was also significant correlation between 
initial and follow-up surveys of experimental teachers. 
The conclusion is that there was an apparent, but not sig- 
nificant, change in the opinions of experimental teachers. 
There was no significant change in initial and follow-up 
courses of study for experimental teachers. 

All teacher surveys except the experimental follow-up 
survey showed shop skills as most important. The farmer 
survey and experimental follow-up survey placed power 
and machinery first in importance. The farmers in the 
survey strongly recommended more instruction in the 
category of power and machinery with emphasis on pre- 
ventive maintenance. 


Recommendations 


On the basis of the findings of this study, the following 
recommendations are offered: 





(1) Teachers of agriculture should be encouraged to 
survey farmer opinion in their communities pertaining to 
importance and appropriateness of farm mechanics jobs 
for inclusion in the course of study; 

(2) Stronger programs of instruction in preventive 
maintenance of tractors and machinery be made available 
to teachers of agriculture at both the pre-service and in- 
service levels; 

(3) Teaching aids and course outlines of preventive 
maintenance in tractors and machinery be developed and 
made available to teachers; 

(4) Further research be conducted investigating the 
effect of teacher conducted community surveys on teacher 
opinion and on courses of study; 

(5) Opinions and attitudes of teacher trainers and su- 
pervisors pertaining to farm mechanics curriculum be 
investigated. Microfilm $2.00; Xerox $5.60. 112 pages. 


ADAPTATION OF EDUCATIONAL FILMS 
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Ibrahim Mikhail Hanna Hefzallah, Ph.D. 
The Ohio State University, 1959 


This study aims to develop a practical theory for adapt- 
ing the educational films of one language to another. Adap- 
tation of a film is the process of making a film produced 
in Language A intelligible to audiences of Language B. 

Adaptation of films is an indispensable practice for 
three reasons: 

First, through film adaptation, excellent pictures pro- 
duced in a certain language can be made intellectually 
available to people of different nations. 

Second, in many parts of the world the cost of producing 
educational film is a great varrier to the use of films for 
better teaching. By adapting the appropriate films made 
in other countries, this varrier is minimized. 

Third, with the establishment of international tele- 
casting, educational motion pictures adapted to different 
languages will be sorely needed. 

Although adapting educational films is an indispensable 
practice, a well-defined practical theory for film adapta- 
tion does not exist. This study aims to develop and present 
such a theory. 

The writer hypothesized (1) that a well-defined practi- 
cal theory for adapting educational films does not exist; 

(2) that the motion picture is a unique type of language; 
and (3) that the motion picture requires different methods 
of translation from those of verbal language. 

To test the first hypothesis, scholarly articles on film 
translation were reviewed. Next the investigator analyzed 
eight educational films that had been translated from Eng- 
lish into Arabic. A review of the available literature on 
film translation revealed (1) that three methods of trans- 
lating films are discussed by scholars on film translation: 
subtitling, mixing a narration with the original sound track, 
and producing a foreign sound track that will match the 
original lip movements; (2) that emphasis is put on trans- 
lating the verbal sound track; and (3) that the literature 
on film translation is meager. 

In analyzing the eight films under study the writer found 
that the emphasis was put on translating the spoken part 
of the verbal element. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








2100 


EDUCATION 





To test the hypothesis that the motion picture is a 
unique type of language, a study of the meaning of “lan- 
guage” was presented. Language is defined as any sys- 
tematic symbolism in a more or less transferred sense. 

Languages are discursive and non-discursive. A dis- 
cursive language has basic units and a syntax. The writer 
has hypothesized that the motion picture is a discursive 
language. Its basic units are the frames which comprise 
four key elements: picture, verbal language, sound effects, 
and music. The syntax of the motion picture is defined as 
the construction or use of frames in a sequence. 

The picture in the motion pictures plays a significant 
role in film communication. Four levels of still picture 
literacy were indicated as needing consideration in the 
process of film adaptation. A fifth level peculiar to the 
motion picture was noted -- ability to understand the time- 
space relationship in a motion picture. 

To test the third hypothesis that the motion picture 
demands different methods of translation from those of the 
verbal language, a study was made of the principles of 
translating the verbal language. The study revealed that 
the content, the intended users, and the purpose of the 
translation determine the method of translating printed 
materials, whereas the verbal element in the motion pic- 
ture should always be adapted. 

The writer presented a series of principles for film 
adaptation classified under four headings: principles for 
translating the verbal element, principles for the use or 
elimination of sound effects in the translated version, prin- 
ciples for the use or elimination of music in the translated 
version, and principles governing the place of the picture 
in the film adaptation process. 

Microfilm $2.95; Xerox $10.20. 228 pages. 


AN EVALUATION OF THE EFFECTIVENESS OF 
DENOMINATIONAL INFLUENCE UPON 
STUDENTS OF PHILIPPINE UNION COLLEGE 


(L. C. Card No. Mic 59-5035) 


Rogaciano Calvelo Imperio, Ed.D. 
University of Arizona, 1959 


Supervisor: Lloyd E, McCann 


i. The Problem of the Study 


The problem of the study was to ascertain whether at- 
tendance at Philippine Union College influenced graduates 
of its four year curriculum toward behavioral character- 
istics and religious concepts which are peculiar to this 
Seventh-day Adventist school environment, and to deter- 
‘mine the persistency of those characteristics and concepts 
‘upon students after they had returned to their home en- 
vironments following graduation. 


2. Method of Investigation 


In order to obtain the population for this study a list 
of 250 names of graduates were compiled by cross-check- 
ing data from the college with information from the General 
Conference of Seventh-day Adventist Yearbook, and by 
correspondence with presidents of Seventh-day Adventist 





missions, college presidents, principals of academies, 
administrators of health institutions, and with Seventh-day 
Adventist educational secretaries for names and addresses 
of former students living in their respective areas. This 
list of 250 names includes all graduates whose names were 
obtained for the period 1930-1950. It was decided to use 
the questionnaire to obtain data for the study. A question- 
naire was sent to each of the 250 graduates named on 
the list. 

Replies were received from 225 of these graduates who 
provided responses to forty-two questions in five specific 
areas: (1) spiritual, religious concepts and beliefs: reli- 
gious ethics and customers; (2) mental or intellectual out- 
comes; (3) physical concepts regarding health; (4) physical 
manual labor; and (5) social behaviors. 


3. Findings and Conclusions 


1. Philippine Union College appears generally to be 
effective in carrying out its program in transmitting the 
denominational characteristics of Seventh-day Adventist 
beliefs and practices as part of college program. 

2. In general the students do continue to observe these 
matters emphasized after graduation. 

3. In comparing the persistence of individual compo- 
nents of the program it was found that the college program 
appeared to be consistently successful in inculcating mat- 
ters of faith -- in relationships between God and man -- 
but they are less successful in matters of personal choice 
or of appetite such as the use of jewelry, artificial makeup, 
tobacco, alcoholic beverages, attendance at dance halls, 
theaters, gambling places, and settling disputes by fighting. 

4. There is some evidence that the longer students 
stay in college the more effective is the college program. 
There are however, a few exceptions. 

5. Where other environmental forces such as religion 
of parents or spouse or previous attendance at Seventh- 
day Adventist parochial school support the value system 
emphasized by Philippine Union College, there is great 
likelihood of the student’s continuing to follow the ideas 
or practices irrespective of length of attendance at col- 
lege, or other factors identified by this study. 

6. Where the environmental factors such as religion 
of parents, spouse, or previous schooling gave a different 
emphasis from that of the college, there is still a probabil- 
ity that the student will follow the college value patterns, 
but the percentage following is lower than for students 
with supporting Seventh-day Adventist environments. This 
can be seen particularly in the record of students who had 
attended some college and then transferred to Philippine 
Union College. These students show a lower rate of con- 
tinuing conformance than did those graduates who attended 
Philippine Union College for four years. 

7. From these conclusions it would appear that a vig- 
orous college program in support of a particular set of 
values, such as the Seventh-day Adventist principles in- 
vestigated in the present study, may be expected: (1) to 
reinforce these cultural values if the students had acquired 
them prior to entering college so that the students would 
tend to continue the practices and attitudes and beliefs 
involved in these values; (2) to establish the value system 
emphasized by the college, even when the students come 
from out of school environments with differing value sys- 
tems although the rate of continuing conformance is lower 
than for students coming from environments in close 
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agreement with the value systems emphasized by the col- 
lege; and (3) to encourage a greater continuing conform- 
ance among graduates of all types in the areas of ideas, 
attitudes, and beliefs than in areas of personal choice, 
especially those involving appetite and entertainment. 


4. Recommendations 


1. So far as the four-year students at Philippine Union 
College are concerned the writer recommends continuance 
of the college program while (1) the present objectives 
are regarded as desirable, and (2) the present program 
continues to be effective in realizing these objectives. 

2. On items in which the continuing conformance ap- 
pears to be not quite so high as others, the college should 
review its objectives and study possible improvement of 
the means for reaching them. 

3. In view of the results of the present study the col- 
lege should study its programs of less than four years in 
length and their outcomes to learn whether these are sat- 
isfactory or whether any changes should be made. 

4. That other colleges concerned with inculcating value 
systems among their students make use of the data in the 
present study in appraising their situations and in planning 
their programs. 

Microfilm $2.65; Xerox $9.20. 202 pages. 


THE CONSTRUCTION AND VALIDATION OF AN 
INSTRUMENT FOR THE PREDICTION OF RECIDIVISM 
AMONG JUVENILE DELINQUENTS IN MASSACHUSETTS 


(L. C. Card No. Mic 59-5314) 


Lawrence Litwack, Ed.D. 
Boston University School of Education, 1959 


Problem: 

The purpose of this study was to attempt to construct 
a valid instrument for the prediction of recidivism among 
juvenile delinquents being paroled from training schools 
in Massachusetts. 


Procedures: 

A list of 163 variables in seven areas was compiled, 
and a separate data sheet prepared for each case ina 
comparative group of 100 known recidivists and 100 known 
non-recidivists. Subjects involved in'the study were iden- 
tified as delinquents in terms of statutes of the Common- 
wealth of Massachusetts. The boys ranged in age from 
twelve to sixteen. Information for the data sheet was drawn 
in part from social histories compiled by juvenile parole 
agents of the Division of Youth Service. 

Thirty-one of these variables were found to be signifi- 
cant at the .05 level, and were re-applied to a second 
comparative group of equal size. Ten variables proved 
Significant at the .01 level, and were considered to be the 
final prediction check list. These items were used 
on 100 boys being paroled for the first time. A minimum 


waiting period of five months was used, and the results 
tabulated. 





Findings and Conclusions: 
1. All training schools for juvenile delinquents are 
faced with the problem of recidivism among their parolees. 








2. Few studies have been done in the interest of dis- 
tinguishing between recidivists and non-recidivists. 

3. Boys paroled from a training school may be identi- 
fied satisfactorily as either recidivists or non-recidivists. 

4. Recidivists differ significantly from non-recidivists 
in the following characteristics: 

a. Height 
b. Mother’s age at time of boy’s commitment 
Age at first court appearance 
Age at commitment 
Age arrived at training school 
Age at time of parole 
School grade completed 
Father ever in jail 
Number of times in discipline cottage 
j. Paroled to school or work 

5. There apparently are other significant factors which 
enter into recidivism which did not emerge during this 
study. These may be found in the emotional and psycho- 
logical areas which were not included in the scope of this 
study. 

6. It may be possible to develop a valid prediction 
instrument comprised of selected statistically significant 
items for the purpose of identifying potential recidivsts 
among institutionalized delinquent boys. On the basis of 
the results of this study, this hypothesis is still open to 
question. 


. Fee ee 


Limitations of the Study: 

1. Since the age range for all delinquents in Massachu- 
setts is seven to seventeen, it would appear that the mean 
chronological age of the study group differs somewhat 
from the mean age for all delinquents. 

2. Local conditions at the training school may have a 
specialized effect upon the boys resident there, which may 
not be representative of the effect training school experi- 
ence has upon delinquents elsewhere. 

3. Items selected for the recidivism prediction check 
list included none from the emotional and psychological 
areas with the exception of those few that were factual and 
objective in nature. 

4. The cut-off period for the final experimental group 
may have been too brief to present a true picture of the 
check list; i.e. a truer picture might have been obtained 
by waiting until each individual in the final group had either 
been discharged from parole or had failed. 

5. The reliability of the information contained in the 
social histories of the subjects may be questioned because 
of the vastly different training of the juvenile parole agents. 

Microfilm $2.00; Xerox $4.20. 79 pages. 





AN ANALYSIS OF FAILURE 
AMONG UNIVERSITY FRESHMEN 


(L. C. Card No. Mic 59-5536) 


Frank Eugene Marsh, Jr., Ed.D. 
Boston University School of Education, 1959 


Purpose.--This study attempted to identify factors that 
are statistically related to failure among university fresh- 
men. The validity of these factors was evaluated. Finally, 
the study attempted to identify personality traits or vari- 
ables related to freshman failure. 
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Procedure.--From a study of earlier research the fol- 
lowing nine factors were selected for study: long commut- 
ing time, education of parents, College Board verbal score, 
armed services experience, participation in a reading im- 
provement program, high school rank, a fifth year of sec- 
ondary school training, regular employment, and partici- 
pation in extra-curricular activities. Twenty-eight selected 
college and university admissions officials were asked to 
rate these factors as very important, slightly important, 
or unimportant in relationship to freshman failure. The 
validity of these factors was evaluated by comparing the 
relationship of the factors to two groups of students. The 
first group, called the Failure Group, consisted of 100 stu- 
dents selected at random from all the failing students in a 
freshman class. The second group, called the Entire Class 
Sample, consisted of 100 students selected at random from 
the entire freshman class. The Chi Square Test was used 
to evaluate the significance of differences between the two 
groups in regard to the nine factors. Factors shown to be 
related to failure were used to identify a group of 50 stu- 
dents from an entering freshman class. The Edwards Per- 
sonal Preference Schedule was administered to these 50 
potential failures. At the end of the freshman year, it was 
determined how many of these potential failures actually 
failed. The Fisher Probability Test was used to evaluate 
the significance of differences between Actual Failures and 
Survivors in regard to the 15 personality variables meas- 
ured by the Edwards Schedule. 


Findings.-- 

1. The opinions of the admissions officials differed 
concerning the significance of the nine factors on 
the questionnaire. College Board scores and high 
school rank were rated as important by a majority 
of the officials. 


. The frequent mention of personality and adjustment 
traits by the admissions officials demonstrates their 
recognition of the significance of these subjective 
factors. 


. Statistically significant differences between the 
Failure Group and the Entire Class Sample were 
revealed in regard to the factors of high school rank 
and College Board verbal scores. 


. Participation in a reading improvement program 
enhances the survival chances of potential failures. 


. The factors of commuting time, parental education, 
participation in extra-curricular activities, regular 
employment, and a fifth year of secondary school 
training proved, in this study, to be unrelated to 


failure. 


. Using the three factors identified in this study as 
being related to freshman failure, it was possible 
to predict actual failure with an accuracy of 70 per 


cent. 


. The Edwards Personal Preference Schedule does 
not, under the conditions of this study, identify per- 
sonality traits or variables that are significantly 
related to freshman failure. 


Conclusions.--The best predictors of college success 
are evidences of actual achievement, such as high school 
rank, scores on standardized achievement or aptitude tests. 
In this study these measures predicted freshman failure 











with a 70 per cent degree of accuracy. College officials 
recognize the importance of personality and adjustment 
factors in relation to freshman failure. The extent and 
nature of these factors is unknown. There is a need for 
further study and research into this complex problem. 
Microfilm $2.00; Xerox $4.80. 93 pages. 


AMERICAN EDUCATION AS SEEN 
IN PERIODICAL LITERATURE, 1956-1958. — 


(L. C. Card No. Mic 59-5920) 


David Ward Martin, Ph.D. 
The Ohio State University, 1959 


The technological achievements of the Soviet Union 
represented by the launching of the first Sputnik turned 
the attention of the mass media to the relative effective- 
ness of American education in meeting the exigencies of 
the times. To determine the portrayal of American edu- 
cation in the mass media this study (1) defined what was 
considered mass media; (2) examined the extent of its 
audience; (3) considered its functions and dysfunction in 
American culture; and (4) selected one of the mass media, 
periodicals, for content analysis of materials on American 
education. 

Four groups of periodicals were selected for analysis: 
(1) Circulation Leaders, periodicals that represent the 
mass aspects of magazine circulation; (2) Information 
Bearers, periodicals whose primary function is that of 
purveying information; (3) Women’s Magazines, periodi- 
cals aimed svecifically at a feminine audience, and (4) Sta- 
tus Leaders, periodicals assessed to cater to the intellec- 
tual and, consequently, to have a significant role in opinion 
formation. 

The content of materials on American education con- 
tained in these four groups of periodicals were analyzed 
for the periods one year prior to and one year subsequent 
to the launching of the first Russian Sputnik in October, 
1957. 

The categories of analysis used were (1) Purpose, 
information or persuasive; (2) Evaluation, straight posi- 
tive, qualified positive, doubtful, neutral, qualified nega- 
tive, and straight negative; and (3) Themes in American 
Education, Jeffersonian-Jacksonian, Nativism-Humanism, 
Utilitarian- Liberal Arts, and Individualism-Groupism. 

The analysis revealed that there were proportionately 
more informative than persuasive articles carried in the 
total sample of periodicals during the two year span of the 
study, although the proportion of persuasive articles in- 
creased during the post-Sputnik year. 

The evaluation of American education appearing in the 
sample articles during the two years span was slightly 
negative, and this negative evaluation increased somewhat 
during the post-Sputnik year. 

It was found that there was general agreement that the 
American schools should move toward Jeffersionianism, 
that there should be differential education for children of 
differing abilities with particular emphasis on the gifted 
child. This disposition to favor the Jeffersionian theme, 
while present in the pre-Sputnik year, increased signifi- 
cantly in the post-Sputnik year. Although there was agree- 
ment with the necessity for Jeffersonianism, there was 
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sharp and rather evenly balanced disagreement over whether 
education should move in a Utilitarian or Liberal Arts 
direction. With regard to the other themes, their rather 
low frequency of appearance in the magazine articles of the 
sample suggests that they are conceived of minor impor- 
tance in American education with the possible exception of 
Individualism, which appeared in 10 percent of the articles. 
Microfilm $4.60; Xerox $15.40. 360 pages. 


A SURVEY OF THE ORIENTATION PROBLEMS 
COMMON TO ENTERING FRESHMEN IN PAN 
AMERICAN COLLEGE FOR THE FIRST 
SEMESTER OF THE 1958-1959 SCHOOL YEAR 


(L. C. Card No. Mic 59-5282) 


Phelma Newton Moore, Ed.D. 
University of Houston, 1959 


The purpose of this study was to (1) identify the orien- 
tation problems common to freshmen entering Pan Ameri- 
can College, Edinburg, Texas, the first semester of the 
1958-1959 school year; (2) to classify these problems ac- 
cording to frequency; and (3) to recommend how these 
findings may be used for a proposed orientation program 
in Pan American College, Edinburg, Texas. 

The data used in this study were obtained by the use of 
the Mooney Problem Check List, Form C, to discover the 
problems common to freshmen, and the California Test of 
Personality, Form AA, to determine the extent to which 
the students were adjusting personally and socially. 

Of the 369 entering freshmen, 270 volunteered to take 
these tests when the invitation was given; and 264 (85.5 
per cent) completed both tests. The data show the fre- 
quency of responses and the per cent of students indicating 
problems of concern and problems of most concern checked 
on the Mooney Problem Check List, Form C. These re- 
sponses ranged from 1-111 on problems of concern with 
an average of 31.1 items checked by each student. The 
responses on problems of most concern ranged from 1-77 
with an average of 6.7 items checked by each student. 

The data on the California Test of Personality, Form 
AA, show that on PERSONAL ADJUSTMENT some of the 
students taking the test gave correct responses to all 15 
questions on each of the six components. The largest 
number of students giving correct responses on any one 
component varied from 39 (14.8 per cent) on SELF-RELI- 
ANCE to 63 (24.9 per cent) on SENSE OF PERSONAL 
FREEDOM. 

On SOCIAL ADJUSTMENT the largest number of stu- 
dents giving correct responses on any one component varied 
from 4 (1.5 per cent) on SCHOOL RELATIONS to 100 (37.9 
per cent) on SOCIAL STANDARDS. 

On TOTAL ADJUSTMENT some of the students gave 
correct responses to all 15 questions on each of the six 
components. These responses varied from 1 (.4 per cent) 
on SOCIAL ADJUSTMENT to 3 (1.1 per cent) on PERSONAL 
ADJUSTMENT. 

The correct responses identified by scores on the larg- 
est number of students were 40 on TOTAL PERSONAL 
ADJUSTMENT, 51 on TOTAL SOCIAL ADJUSTMENT, 
and 43 on TOTAL ADJUSTMENT. When these scores are 
grouped to match the percentile ranks in the test manual, 
the percentile ranks were 30 for each one. 




















Entering freshmen in college are willing to reveal an 
average of 31.1 problems of concern and 6.7 problems of 
most concern. It may be inferred that students ranking 
in the 30th percentile or below on the California Test of 
Personality are not well adjusted. ie 

It is believed that these students would benefit by an 
orientation course conducted by interested instructors, 
counselors, or the Administrative Staff. 
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Supervisor: Associate Professor Kenneth L, Husbands 

The purpose of this study was to survey and appraise 
educational theory and practice related to the role of the 
general supervisor of elementary education. The major 
objectives of the study were: (1) to establish criteria for 
a sound supervisory program in elementary schools; (2) to 
study the extent to which the duties and responsibilities 
recommended by authorities are assumed by the general 
supervisor of elementary education, irrespective of his 
title; (3) to compare the differences and likenesses between 
the duties and responsibilities being carried out in practice 
by general or elementary supervisors and those duties 
and responsibilities recommended by the authorities in 
the field of elementary education. Based on a list of se- 
lected supervisory activities and procedures used in the 
instructional program of the elementary school, data were 
obtained concerning the relative degrees of importance 
assigned each activity and procedure by both authorities 
and practitioners. 

To ascertain the professional characteristics of the 
general or elementary supervisors data were obtained in 
terms of: (a) college training of the supervisor, (b) teach- 
ing and supervision experience of the supervisor, (c) des- 
ignated title of the person in charge of elementary edu- 
cation; and to ascertain (d) type of school organization, 
(e) supervisor--pupil ratio in individual school organiza- 
tions (f) supervisory help in the school, and clerical help 
for those concerned with supervision. 

Data were obtained from a comprehensive survey of 
the literature and research relating to supervision in the 
elementary school, from questionnaires submitted to forty 
selected authorities in the field of elementary education, 
and from questionnaires submitted to 250 practitioners in 
cities of the North Central Association of Colleges and 
Secondary Schools with a population of ten to thirty thou- 
sand. Thirty-five or (88 per cent) of the forty selected 
authorities returned completed questionnaires. One hun- 
dred and eighty or (72 per cent) of the 250 practitioners 
returned completed questionnaires. 

Some of the conclusions based on the findings of the 
study were: (1) All thirty-five authorities reporting rec- 
ommended a Master’s degree as minimum professional 
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preparation for the general supervisor of elementary edu- 
cation. Ninety-four per cent of the practitioners reporting 
held Master’s degrees. (2) Eighty-six per cent of the au- 
thorities recommended that the major field of graduate 
student for a general supervisor be elementary education 
or elementary administration. Fifty-seven per cent of the 
practitioners reported their field of graduate study had 
been elementary education or elementary administration. 
(3) Five years of teaching experience in the elementary 
classroom was the median number of years recommended 
by all authorities. The median number of years experience 
in the elementary classroom for the practitioners was five. 
Two years of experience as an elementary principal was 
the median number of years recommended by authorities. 
The median number of years experience as an elementary 
principal as reported by practitioners was two. (4) An 
average of one special supervisor was employed for each 
1,000 students in elementary school systems with popula- 
tions ranging from 900 to 1500. (5) An average of one and 
one-half special supervisors was employed for each 1,000 
students in elementary school systems with populations 
ranging from 1,501 to 3,000. (6) An average of two special 
supervisors was employed for each 1,000 students in ele- 
mentary school systems with populations ranging from 
3,000 to 5,500. (7) Thirty authorities (86 per cent) recom- 
mended the general supervisor should serve as a staff 
officer. One hundred and thirteen (63 per cent) practition- 
ers reported they were regarded as line officers. (8) Three 
activities recommended by authorities as “major respon- 
sibilities” of the general supervisor are neglected by prac- 
titioners or receive only a minimum amount of the super- 
visors’ time and effort. These were: developing pamphlets 
concerning child growth and development, developing bulle- 
tins of resource units, and developing ways of including 
inter school visitation in the regular work load of teachers. 

The practitioners reported spending more than an aver- 
age amount of time and effort in the performance of three 
activities rated by authorities as a “minor responsibility” 
of the general supervisor. These were: administering 
programs for pupil cumulative records kept by schools, 
selection of school personnel, and making recommendations 
to the superintendent and/or board of education concerning 
school personnel. 

The survey findings indicate that the relationship be- 
tween recommended supervisory activities and actual 
performance of such activities were close in fourteen of 
the thirty-four selected activities. 
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This investigation dealth with an examination of the 
mechanics of the written language of high school graduates 
immediately preceding and five years after high school 






graduation. These basic questions were asked: 1) How 
effectively can performance in the mechanics of language 
five years after graduation be predicted from observation 
and measurement of the students while attending high 
school? 2) How well did the subjects, as a total group 
and according to sex and to some or no post-high school 
education, use the mechanics of written language? 

The subjects of the investigation were the entire grad- 
uating classes of four Wisconsin high schools. 

To investigate possible difference in the use of the 
mechanics of language between boys and girls and between 
students who did and who did not enter post-high school 
education, the population was divided into four major 
groups. There were girls who had no post-high school 
education, girls who had further education, boys who had 
no post-high school education, and boys who had further 


education. 


Specimens of writing on a questionnaire written one 
month before graduation and a second set written five years 
later provided data for the description and comparison of 
the errors and part of the data for the regression equation. 
The differences in language performance between boys and 
girls and those who did and did not enter post-high school 
education were summarized and tested for significance. 

The high school observations which were used in the 
regression equations were: high school rank, score on the 
Henmon-Nelson Test of Mental Ability, score on the Dif- 








ferential Aptitude Test of Number Ability, socioeconomic 
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classification, English marks in grades nine, ten, and 
eleven, and the score obtai..ed from the written response 
on a questionnaire filled in one month before graduation. 
The criterion data were taken from the written response 
on a questionnaire filled in five years after graduation. 
The regression equations were developed for each of the 
four groups and for the combined group. The multiple 
correlation coefficients were computed and the predictive 
efficiencies determined. 

The results of the multiple correlation procedure showed 
these multiple correlation coefficients and predictive ef- 
ficiencies for the five classifications: for girls who en- 
tered post-high school education the multiple correlation 
coefficient was .32 and the predictive efficiency was five 
per cent; for girls who had no post-high school education, 
.23 and three per cent; for boys who entered further edu- 
cation, .39 and eight per cent; for boys who had no post- 
high school education, .45 and eleven per cent; for the 
entire prediction group, .39 and eight per cent. 

The comparisons of errors in mechanics of language 
by the subjects in the four classifications are summarized 
below: 

1) Girls had significantly fewer errors than boys for 
every one hundred words written one month before grad- 
uation and five years later. 

2) One month before graduation and five years later, 
those students who entered post-high school education had 
significantly fewer errors than those students who did not 
enter post-high school education. 

3) Most frequently made errors one month before grad- 
uation and five years after graduation were errors of capi- 
talization, end punctuation, separating elements in a sen- 
tence, and spelling. 

4) No significant difference was observed between num- 
bers of errors one month before graduation and five years 
later. Microfilm $2.00; Xerox $5.80. 119 pages. 
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Statement of the Problem 


The major purpose of this study was to survey the usage 
of selected practices in dealing with low scholarship stu- 
dents in five New England land-grant universities. 


Statement of Procedures 


1. Preliminary procedures included: (1) a review of 
related literature and low scholarship rules and 
regulations of the five universities; (2) interviews 
with priacipal administrative officers; (3) prepara- 
tion of a preliminary instrument, and (4) a survey 
of the direct supervision of academic counseling at 
fifty-two land-grant institutions. 


2. Suggestions and data supplied by responses to the 
preliminary instrument permitted preparation of the 
major survey instrument. 


3. This instrument was used to obtain data from four 
groups: (1) judgments of ten nationally recognized 
experts; (2) thirty selected individuals who directly 
supervise counseling of low scholarship students at 
land-grant institutions outside the New England area; 
(3) sixty-six faculty-administrative personnel re- 
sponsible for decisions on low scholarship at the 
five universities, and (4) six hundred student re- 
spondents in five representative groups constituted 
over fifty-one per cent of the original sample of 
every other student listed as subject to some aca- 
demic action in the preceding semester. 


4. Data were tabulated and per cents of pcsitive re- 
sponses computed. Tables presented comparisons 
of responses of faculty-administrative and student 
groups with practices actually used outside the New 
England area. 


5. A chi-square test was applied to determine the ho- 
mogeneity of the five student group responses. 


6. Judgments of the experts provided the basis for 
further comparison with data on actual practices 
presented in the tables. 


Summary of Findings 


Even though experts validated each of the following 
practices, only comparatively low per cents of student 
and faculty-administrative groups reported: 


1. That administrative personnel emphasized the use 
of guidance services; 


2. That admissions and orientation data were used as 
the basis for remedial work; 


3. That faculty academic advisement efforts were co- 
ordinated with programs of generally accepted per- 
sonnel services such as counseling and testing; 








4, 


10. 


11. 


That conferences with faculty academic advisers 
provided students with knowledge of their status 
before scholastic actions were taken; 


. That student-faculty discussions, particulary during 


the first semester orientation efforts, were used to 
create a high degree of student awareness of low 
scholarship rules, or helpful student personnel 
services; 


That referrals were made to remedial services; 


. That academic deans used personal letters con- 


taining explanatory comment to notify students that 
low scholarship action had been taken; 


That a “Warning” procedure was used prior to *Pro- 
bation” or complete acceptance of the practice of 
use of “Probation” status before “Dismissal” action; 


That counseling, testing and placement services 
offered help to dismissed students; 


That an awareness existed of the rules related to 
“Readmission” of students after a “waiting” period; 


That counseling by trained personnel was made a 
part of the suggested routine for readmissions. 


Implications 


If responses of faculty-administrative and student 
groups can be accepted as reflections of their awareness 
of practices, one, or any combination of the five following 
conditions may be inferred: 


1. 


Faculty academic advisers may not be accepting 
academic advisement as part of duties. 


. The vital initial contacts between students and ad- 


visers may have been established so infrequently 
because of the lack of emphasis and coordination 
with survey practices which experts recommended. 


. There may be serious failure to communicate the 


availability of help to the student body, especially 
to low scholarship students. 


The stage of development of various services may 
not encourage referral by advisers or student usage. 


The lack of general financial support of educational 
efforts at the five universities may have discouraged 
efforts toward development of coordinated student 
personnel services programs, including help for low 
scholarship students. 


Conclusion--Recommendation 


The survey data presented might serve as one basis for 
worth-while investigation and evaluation of selected prac- 
tices and related services. 
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A COMPARATIVE STUDY OF THE DIFFERENCES 
IN STUDENT ATTITUDES TOWARD HISTORY 
AND CHEMISTRY TELEVISION COURSES 


(L. C. Card No. Mic 59-4321) 


Fred Scheller, Jr., Ph.D. 
University of Oregon, 1959 


Adviser: Keith Goldhammer 


The Inter-Institutional Television Teaching Experiment 
of the Oregon State System of Higher Education provided 
an opportunity for the study. This experiment involved 
three courses, one each in education, general chemistry, 
and history of the United States, which were received on 
24 inch television sets in classrooms at the University of 
Oregon, Oregon State College, Oregon College of Education, 
and Willamette University (an independent institution). 

History and chemistry were chosen because the writer 
assumed that there are essential differences in the nature 
of the two courses that could affect student responses. 

The televised course History of the United States origi- 
nated from the studios of the University of Oregon while 
the elementary course in General Chemistry originated 
from the Oregon State College studios. Generally, faculty 
members or graduate teaching fellows arranged additional 
non-televised recitation and laboratory sessions for the 
students enrolled in the televised chemistry courses. 

Eighty subjects from the Inter-Institutional Teaching 
Experiment were selected from within the three state 
schools. A schedule consisting of 43 questions was con- 
structed and administered by the writer in one hour inter- 
views during the spring quarter, 1958. 

The purpose of this study was to ascertain whether or 
not there were essential differences in the attitudes of stu- 
dents viewing chemistry and history television courses 
presented on an inter-institutional basis. 

The findings suggest the following similarities and dif- 
ferences in attitudes between history and chemistry tele- 
vision students: 


Similarities 

1. Both chemistry and history students thought science 
courses were more desirable than other types of courses 
on television. 

2. There was general agreement among the students 
that traditional inter-campus rivalry had no influence upon 
students attitudes toward the television course. 

3. The use of visual aids appeared to be a positive 
factor influencing the attitudes of both history and chem- 
istry courses. 

_ 4, The Interviewees in both courses wanted to see 
inter-institutional television courses offered regularly on 
their respective campuses. 

5. Relative size or “nearness” of material presented 
on television was an important factor in creating favorable 
attitudes toward both television courses and in particular, 
the chemistry course. 

6. On campuses where professors served as discussion 
leaders there was evidence to indicate that the students 
were more negatively influenced toward television than 
they were on campuses where graduate teaching assistants 
were discussion leaders. 
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Differences 

1. The availability of a recitation period was an im- 
portant factor in determining the more favorable attitudes 
of the chemistry students than history students toward 
their television course. The chemistry students stated 
that they were not concerned about the lack of opportunity 
to ask questions in the television classroom because they 
could do so during their recitation period. 

2. Chemistry students were more favorably inclined 
than history students toward their own course and toward 
other televised courses. 

3. Unlike the chemistry students, the history students 
held that personal contact with the television professor 
was important; that they would rather have a different 
professor teaching the course; that the television profes- 
sor’s organization of the course was unsatisfactory. These 
differences were significantly greater on the Oregon Col- 
lege of Education campus than on the University of Oregon 
or Oregon State College campuses. Oregon College of 
Education history students were more critical of the pro- 
fessor, the lack of personal contact, the course organiza- 
tion, the lack of opportunity to ask questions, and the lack 
of motivation to study. Among tne explanations which 
might be presented are the following: 

(a) The Oregon College of Education history students 
may have compared their television professor unfavorably 
with their local professor. 

(b) There may have been a relationship between the 
critical attitude of the Oregon College of Education history 
students toward the television professor and the fact that 
a local professor served as discussion leader. If the local 
professor was opposed to the television experiment or was 
prejudiced in some fashion toward the television professor, 
this could have been instrumental in influencing negatively 
the attitudes of the Oregon College of Education students. 

(c) There was no definite evidence to explain the greater 
concern of the Oregon College of Education students about 
the lack of opportunity to ask questions, but student attitude 
toward the professor-discussion leader may have accounted 
for it in part. It is also possible that the University of 
Oregon history students felt that they had the opportunity 
to contact the television professor personally because he 
was a member of their faculty, and therefore felt less need 
to ask questions in class. 

(d) Oregon College of Education history students felt 
that.a lack of motivation to study was due in part to the 
fact that the discussion leader did not question them on 
their reading assignments. 
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Statistics indicate that half the people of Latin America 
are illiterate. Most governments throughout the Americas 
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now have, and have had for some time, sections attached to 
the Ministry of Education devoted exclusively to coping 
with the problem of illiteracy. Many countries have net- 
works of literacy centers for the sole purpose of teaching 
adults how to read and write. 

During the past few years interest has become evident 
in another phase of the literacy problem. Literacy special- 
ists have begun to evaluate their work. They now realize 
that literacy campaigns, with the average of twenty-five 
hours of training offered, leave much to be desired in de- 
veloping literate people. Similarly, educators have begun 
to realize that people who have had only one or two grades 
of schooling are not literate, and unless properly guided, 
never will be. These people are what might be called 
“semi-literate” - beginning readers. 

Governments are beginning to supplement their literacy 
programs by distributing simple materials prepared for 
consumption by the beginning readers. Many public-serv- 
ice groups are producing and wish to produce reading 
materials for use by the adult beginning reader in Latin 
America. Very little research has been done, however, to 
determine the kind of reading materials that are effective 
for use with such an audience. 

The present study was made as a beginning effort to 
summarize previous research relative to the production of 
effective reading materials for beginning readers, and to 
obtain, through field investigation, the basis for generali- 
zations pertaining specificaily to the problem of reading 
material preparation for underdeveloped areas of Latin 
America. The principal hypothesis of the field research 
was that the reading interests and abilities. of the average 
adult beginning reader in Latin America can be estimated 
on the basis of a sample-population investigation by means 
of reading-reaction and comprehension tests, and a ques- 
tionnaire-type interest survey. 


Materials and Facilities of the Field Investigation 

The Pan American Union, General Secretariat of the 
Organization of American States, offered full codperation 
during the present study and obtained for the author the 
necessary travel papers, government contacts, and testing 
materials. The field research was accomplished in three 
areas of Costa Rica (one of the Latin American countries 
with the highest average educational level among its popu- 
lation). In Costa Rica, two rural areas, Turrialba and San 
Isidro del General, and one urban area, San José, were 
utilized. Similarly, in Mexico, two rural areas, Patzcuaro 
and Valle de Bravo, and one urban area, Mexico City, were 
chosen as test sites. : 

The author spent approximately two weeks in each test 
area. The first few days were spent in training the teach- 
ers and extension workers participating in the program. 
The remainder of the two weeks was devoted to adminis- 
tering the research procedures to adult beginning readers 
of the area (see Fig. 1). During the final two days of each 
test period the participating teachers and extension work- 
ers were brought together to give written and oral evalua- 
tion of the test program and of the reading materials used 
in the investigation. 

In order to obtain data about the reading abilities and 
interest of the adult beginning readers in the test areas, 
it was necessary to use a set of reading materials as a 
frame of reference. The reading materials chosen were 
the first twelve booklets produced by the Latin Ameri- 
can Fundamental Education Press, co-sponsored by the 








Fig. 1.—Author watches progress of beginning readers 
during a test session in Valle de Bravo, Mexico. 


LA VIRUELA 


Bei Re Mata 





Fig. 2.-Cover and open copy of La Viruela, one of the 
twelve Latin American Fundamental Education 
Press booklets used in the field investigation. 


Organization of American States and the United Nations 
Educational, Scientific and Cultural Organization (see Fig. 
2). These illustrated booklets were prepared for use by 
adult beginning readers in Latin America and were ideal 
test material since they varied in structural difficulty, 
content, and illustrative design. 


The Research Procedures 

The field procedures used are listed below with a de- 
scription of the way in which the resultant data were treated 
in the body of the study: 


Research Procedure Method of Using the 


Resultant Data 


1. Survey of reading inter- 1. The relationship existing 
ests as expressed by be- between the expressed 
ginning readers inCosta reading interests of the 
Rica and Mexico. beginning readers and 

the readers’ age, sex, 
education, and occupa- 
tion is examined. 
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The success of the be- 
ginning r>aders in under- 
standing reading mate- 
rial of varied content, 
style, and structure is 
examined in order to dis- 
cover possible generali- 
zations regarding the fac- 
tors which determine the 
effectiveness of reading 
materials prepared for 
this type of audience. 


2. Reading comprehension 2. 
tests given beginning 
readers in Costa Rica 
and Mexico. 


. The accuracy of the be- 
ginning readers in inter- 
preting illustrations of 
varying style and content 
is examined in order to 
establish generalizations 
regarding the factors 
which determine the ef- 
fectiveness of illustrative 
material for this type of 
reader. 


. Test on pictorial illus- 
tration given to begin- 
ning readers in Costa 
Rica and Mexico. 


. Teaching method is ex- 
amined in order to es- 
tablish the extent to which 
teacher utilization may 
influence the effective- 
ness of the material. 


. Survey of teaching 
method employed when 
reading materials of a 
general nature are used 
by literacy teachers and 
by extension specialists 
in their class work. 


The comments of teach- 
ers and extensions work- 
ers regarding the reading 
abilities and interests of 
the groups with which 
they work are examined 
to determine the accuracy 
with which teachers can 
estimate the abilities and 
interests of the readers. 


For the reading-interest survey the investigator used 
a check-type questionnaire, which was filled out by begin- 
ning readers after having read one of the Latin American 
Fundamental Education Press booklets as a means of orien- 
tation. 

The reading comprehension tests consisted of having 
each reader read a complete booklet and then tell the ex- 
aminer what he remembered of the content. Some persons 
read booklets complete with illustrations and others read 
the booklet with the illustrations removed. The results of 
the two types of tests were compared in terms of amount 
of information retained. 

Pictorial illustration tests were given in which the be- 
ginning adult readers interpreted a complete series of 
illustrations as they appeared in the Latin American Fun- 
damental Education Press booklets. Some respondents 
interpreted illustrations with captions and others inter- 
preted illustrations without captions. Differences in the 
quality of interpretation motivated by different illustrations 
were examined. 

The teaching method generally employed when reading 
materials of a general nature are used in Latin America 
was ascertained by having teachers and extension workers 


. Survey of teachers and 
extension workers to 
obtain their reactions 
regarding the type of 
reading materials most 
adaptable for use by be- 
ginning readers in areas 
with which these spe- 
cialists are familiar. 





use the Latin American Fundamental Education Press 
booklets in their work. These teachers and extension 
workers were then asked to submit observation question- 
naires on which they were asked to note classroom pro- 
cedure and activity. 

The reactions of the teachers and extension workers 
regarding the type of reading materials felt to be most 
adaptable for use in each area were obtained through the 
use of a teacher questionnaire distributed after suchteach- 
ers had used the Latin American Fundamental Education 
Press booklets in their work for a period of approximately 
two weeks. ! 


Conclusions Based on the Field Investigation 

Excluding generalizations based on previous research, 
the conclusions offered in the study include the following: 

1. Reading interests of Costa Rican and Mexican be- 
ginning readers: 

Costa Rican and Mexican beginning readers consistently 
liked topics related to their occupation or daily activity. 
Recreational topics were better liked in Costa Rica than 
in Mexico, possibly indicating that the recreational possi- 
bilities of reading materials are better realized by per- 
sons of more advanced reading levels (the Costa Rican 
respondents had an average of 4.3 years of schooling 
whereas the Mexican respondents had an average of only 
1.8 years of schooling). 

Recreational materials were preferred more con- 
sistently by women than by men. The opinions of the teach- 
ers regarding what the readers in their areas would like 
to read compared favorably with the actual reading pref- 
erences expressed by the beginning adult readers. 

2. Factors contributing to the reading difficulty of 
reading materials for beginning readers: 

The readability formula described in the study’ is a 
valuable tool in determining the reading difficulty of mate- 
rials destined for use by adults of limited reading ability. 
Booklets with high readability ratings were, in general, 
rated least interesting and found to be least effective in 
communicating to the beginning readers in Costa Rica and 
Mexico. 

Longer booklets and booklets with many ideas tended 
to be more difficult than short booklets and those with few 
ideas. Test results indicated that information that is en- 
tirely new to the reader or that is not related to his every- 
day personal activity must be tied in with his existing in- 
terests to be effectively communicated. 

It was found that persons just beginning to read do not 
have the ability to distinguish the important from the un- 
important. Therefore, extraneous detail should be elimi- 
nated from reading material and only the necessary in- 
formation included. 

Booklets up to 800 words in length were read by most 
beginning readers in one discussion session. It was found 
that questions included in the booklets must be constructed 
with care to avoid ambiguities. 

The 18 and 20 point type used in the booklets was ef- 
fective, and the 10 and 12 point type used in one of the 
questionnaires was considered too small for many of the 
beginning adult readers. The use of type on colored back- 
ground was found to be ineffective in cases where there 
was not considerable contrast between the type and the 
background color. 

3. The construction of effective illustrations: 

Illustrations aided in the interpretation of the text. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 




















‘ 





EDUCATION 








Individual test results showed that with some booklets up 
to an average of 13.6 per cent more information was re- 
membered by readers reading the booklet with the illus- 
trations than was remembered by readers reading the 
booklet without the illustrations. 

Drawings that varied from the realistic were least 
liked by the beginning adult readers. Items, as would be- 
expected, were interpreted by past experience. Thus, il- 
lustrations should be constructed in terms of the past per- 
ceptual experiences of the proposed audience. 

Extraneous information in an illustration confused the 
viewers. It was found that physical conditions (dirt, pov- 
erty, illness, etc.) must be exaggerated in the illustration 
if a value judgment is to be commiunicated. Similarly, 
unknown items can be identified by the use of visual cues 
which are in the past experience of the viewer. 

Captions aided the viewer to correctly identify the il- 
lustration. Captions especially aided the viewer when they 
(1) described inanimate or difficult to visualize conditions 
such as dirt, poverty, health; (2) named persons and iden- 
tified objects; (3) related the content of the illustration 
with that which had gone on before or that which followed; 
and (4) emphasized portions of the illustration. 

Test results showed that captions can be confusing if 
not directly related to the illustration. Also, captions ad- 
dressed to the reader may cause confusion if the charac- 
ters of the illustration are shown in an attitude of con- 
versation. 

4. Method of use of fundamental education materials 
by teachers and extension workers: 

Silent reading of the booklet by the group, followed by 
discussion based on questions brought up by students, was 
the method preferred in Costa Rica. Oral reading, either 
by the teacher or students, followed by questioning by the 
teacher, was the method preferred in Mexico. 

Lack of light was the main physical difficulty mentioned 
by a number of teachers. Most teachers favored the in- 
clusion of a vocabulary list and questions in the booklets, 
but very few teachers used such lists or questions. Simi- 
larly, most teachers favored the availability of teaching 
suggestions, although the teaching suggestions that appeared 
in the booklets were rarely used. It was recommended 
that these suggestions not be included in the booklets read 
by the beginning readers. 

9. Techniques of evaluating educational materials 
planned for beginning readers: 

The field testing showed that interest surveys involving 
the choice between typical categories may be of limited 
value because of the subjective nature of such categories 
and because of the limited reading experience upon which 
the respondents must depend in making choices. Simple 
comprehension interviews which require no writing are 
probably the most efficient devices for evaluating the diffi- 
culty level of specific publications in terms of effectiveness 
when used by adult beginning readers in Latin America. 

Teachers and extension workers who are in constant 
contact with beginning readers can give a general evalua- 
tion of effectiveness as shown in the present study. Also, 
critical observation of the enthusiasm expressed by be- 
ginning readers as they utilized the publications is a good 
criterion of effectiveness. 

Techniques of evaluating the publication during the 
editorial process are described in the body of the study. 





Needed Research 


1. Vocabulary research to determine the active and 
passive vocabulary of the average rural dweller in Latin 
America. 

2. Research to determine the effectiveness of mate- 
rials of a general nature not constructed to take into ac- 
count peculiarities of specific geographic areas. 

3. Research to discover the extent to which people in 
Latin America with limited formal education can compre- 
hend abstractions and absorb ideas. 

4. Investigation to ascertain the channels of communi- 
cation within the underdeveloped societies. 

5. Research as to the need for and possibilities of 
local production of teaching and communication devices. 

Microfilm $13.60; Xerox $48.60. 1079 pages. 
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MEN TEACHERS IN PUBLIC ELEMENTARY SCHOOLS 
(L. C. Card No. Mic 59-5343) 


Robert S. Thurman, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Maycie K. Southall 


This opinionnaire study was an examination of the role 
and status of men teachers in public elementary schools, 
grades one through six, in the United States and of the 
problems peculiar to men teaching at this level. It in- 
cluded (1) a study of the personal and professional data 
gathered from men elementary school teachers; (2) an 
examination of the opinions of educators and lay people 
concerning the role and status of men teachers in elemen- 
tary schools; (3) a determination of unique contributions 
that men make as elementary school teachers; and (4) a 
determination of problems that could discourage men from 
entering or remaining in elementary school teaching. Four 
different groups participated in the study. They were su- 
perintendents, men elementary school teachers, and presi- 
dents of Parent-Teacher Associations in 346 public school 
systems, representing a five per cent stratified random 
sampling of public school systems in the United States. 
There were 138 other educators who also participated in 
the study. They were selected from elementary school 
principals, presidents of local branches of the Association 
for Childhood Education International, and college teachers 
who had served as officers or as committee members in 
the Association for Childhood Education International. 


Findings of the Study 


It was found that most of the men entered the field of 
elementary education for positive, professional reasons 


The items following each abstract are: the number of manuscripi pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








2110 EDUCATION 





with the assurance that, although this is traditionally con- 
sidered a feminine occupation, it was an appropriate field 
for men to enter. The men elementary school teachers 
participating in this study were better qualified profes- 
sionally than the average elementary school teacher. A 
large majority of the men were teaching at the intermedi- 
ate grade level, although some were teaching certain sub- 
jects at the primary grade level and a few were full-time 
primary teachers. There was a division of opinion among 
the participants as to the grade level to which men should 
be assigned, with approximately one-half stating that men 
should be assigned to all levels, starting with first grade, 
and others wanting men to be assigned only to the inter- 
mediate grades. A majority of the men teachers indicated 
that men should be assigned to the intermediate grades. 

Most of the men believed that no advantage had been 
taken of them in their various assignments and that they 
had been generally accepted by fellow teachers, women 
and men administrators, parents, and children. Few of 
the men, however, planned to remain classroom teachers. 
Many planned to become principals, others to enter related 
areas in education, and some were leaving the field of 
teaching entirely. 

It was the general opinion of the participants that al- 
though the success of elementary school teachers depended 
upon their abilities, not their sex, insofar as discipline and 
regular classroom teaching were concerned, there were 
certain unique contributions men could make. These con- 
tributions included: supplementing the feminine influence; 
adapting the school program tothe needs of boys experienc- 
ing difficulties in school; teaching science, mathematics, 
and industrial arts; providing masculine models for boys; 
and serving as father substitutes for certain children. 

An important finding was that nearly three-fourths of 
the participants held the opinion that having men elemen- 
tary school teachers would not create any new or special 
problems for school administrators. 

The major recommendations made by participants in 
this study for encouraging more men to enter elementary 
school teaching included: creating better salaries for all 
teachers; developing a more active recruiting program; 
and having more publicity designed not only to raise the 
status of all teachers in general, but also to point up the 
need for, the contributions of, and the success of men 
teachers. Microfilm $2.40; Xerox $8.40. 182 pages. 


AN ANALYSIS OF FAMILY RELATIONS IN FICTION 
RECOMMENDED FOR ADOLESCENTS 


(L. C. Card No. Mic 59-6062) 


Mary Jane Tingle, Ph.D. 
University of Minnesota, 1958 


The purpose of the study was to compare the content of 
selected family-life fiction recommended for adolescents 
with recent research in family relations to determine the 
probable usefulness of this fiction in developing concepts 
of family relations compatible with conditions in modern 
American family life. The study developed from the prob- 


lems involved in using fiction for the development of under- 


standing of social problems and was directed toward de- 


termining whether or not fiction that is generally considered 


suitable for use in classes in which adolescents are study- 
ing family relations can be expected to contribute to growth 
toward maturity in the adolescent’s approach to his own 
problems of family life. 

The novels chosen for analysis were those that spe- 
cialists in the selection of books for adolescents and in 
family-life education had included on recent bibliographies 
of family-life fiction. The selection was made by identify- 
ing the novels which appeared most frequently on the bib- 
liographies, submitting a list of these frequently recom- 
mended novels to librarians for them to note those they 
recognize as being generally acceptable to adolescents, 
and choosing those which were most often listed by the 
three groups of judges. Nineteen novels were identified 
for analysis: Alcott, Little Women; Aldrick, A Lantern in 
Her Hand; Benson, Junior Miss; Bianco, Winterbound; — 
Canfield, The Bent Twig; Carroll, As the Earth Turns; 
Day, Life with Father; Ferber, So Big; ; Forbes, Mama’s Ss 
Bank Account; Gilbreth, Cheaper | by yy the Dozen; Lewiton, 
The Divided Heart; Medearis, Big Doc’s Girl; O’Hara, 
Thunderhead; Rawlings, The Yearling; Saroyan, The Hu- 
man Comedy; Tarkington, Alice Adams; Turnbull, T’ The — 
Rolling Years; Weber, Meet the Malones; Worth, They 















































Loved to Laugh. 








Criteria for the comparison of conditions of family life 
presented in fiction with those found to exist in actual life 
were developed through a study of research in three areas: 
(1) the mores of American family life, (2) the socio-eco- 
nomic conditions related to certain conditions in family 
relations, and (3) factors affecting interpersonal relations 
between husbands and wives, parents and children, and 
siblings. 

The novels were analyzed to secure data pertinent to 
the criteria in each of the three major areas. Study of the 
data showed the points at which conditions in fictional 
families agreed or disagreed with the criteria selected 
from research. 

When the entire group of novels was considered, the 
following conclusions were drawn: 


1. The novels reflect the established mores of the 
present-day family more exactly than they reflect 
the changing mores. 


The socio-economic conditions represented in the 
novels parallel very closely the conditions that 
research shows to be related to effective, harmoni- 


ous family life. 


. The interpersonal relations between husbands and 
wives show very few disagreements; the marital 
partners are generally congenial, cooperative, and 
affectionate. 


. The relations between parents and children show 
acceptant behavior on the part of the parents and 
loving, cooperative behavior on the part of the 
children. 


. The relations among siblings have a minimum of 
friction and no continuing jealousies or antagonisms. 


The conclusions indicate that, taken as a group, these 
particular novels present apicture of conventional families, 
that these families face a minimum of the problems which 
in real life families often face, and that the problems of 
interaction among family members are probably over- 
simplified. They fail to present many of the problems 
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created by the changing mores or to show the family in 
its current setting. 
Microfilm $6.55; Xerox $22.60. 514 pages. 


A STUDY OF THE CLASSROOM USE OF 
SECRETARIAL HELP IN THE PUBLIC SCHOOLS 
OF DAVIDSON COUNTY, TENNESSEE. 


(L. C. Card No. Mic 59-5344) 


David Thomas Turney, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Bennie Carmichael 


The Nature of the Study 


The study was developed under the joint sponsorship 
of The Davidson County, Tennessee, Public Schools and 
George Peabody College for Teachers with support from 
The Fund for the Advancement of Education. The investi- 
gation resulted in a description and an analysis of the ef- 
fects of supplying secretarial help to classroom teachers 
for a two-year period--September, 1957, through May, 1959. 

The “instructional secretaries” participating in this 
program were married women with an excellent background 
of training and experience as secretaries. These secre- 
taries, who were unable to accept full-time employment, 
worked four hours a day, and were paid $25.00 a week. 
Each secretary served from five to eight teachers. 

The service was assigned as follows: 

1. During the 1957-58 school year, six secretaries 
served twenty-three teachers in four elementary schools 
and twelve teachers in two high schools. 

2. During the 1958-59 school year, nine secretaries 
provided service for thirteen high school teachers and 
forty-eight elementary school teachers in the same six 
schools. 

3. High school English and mathematics teachers were 
provided services; elementary school teachers grades one 
through eight received the service. 


Problems Investigated 


To determine the possible consequences of a general 
use of instructional secretaries, data were gathered rele- 
vant to the following questions: 

1. Do teachers use the time saved for them by the 
secretary for the improvement of their instructional 
program ? 

2. Will teachers use a greater variety and larger 
amounts of instructional materials if provided with secre- 
tarial service? 

3. Will teachers use the help given them for the de- 
velopment of more individualized instruction? 

4. Will the provision of secretarial help to teachers 
affect the plans teachers make for the conduct of their 
educational program ? 

5. To what degree will such service be acceptable to 
teachers? 

6. What kinds of educational experiences depend most 
heavily on secretarial service for their efficient conduct? 





The Design of the Study 


Instruments were constructed yielding data on the 
(1) kinds and amounts of work accomplished by the secre- 
taries, (2) amount of time saved for teachers by the s¢c- 
retaries, (3) kinds of materials prepared by the secretary 
for classroom use, (4) communications completed by sec- 
retaries for teachers, (5) changes in teaching procedure 
stimulated by the availability of secretarial help, and 
(6) opinions of teachers, principals, and secretaries. 

Case studies were made in six classrooms. The rela- 
tionships between the work of the secretary and the spe- 
cific teaching practices employed by each teacher were 
described in these studies. 


The Findings 


An analysis of the data collected indicated that: 

1. Teachers participating in the program used the 
major portion of the time saved for them for the improve- 
ment of their instructional program. 

2. The provision of secretarial help to teachers led to 
the use of a greater variety and larger amounts of instruc- 
tional materials. 

3. Secretarial help was used by teachers participating 
in the program for the creation of experiences, processes, 
and materials that resulted in a more adequate provision 
for individual differences in learning ability. 

4. Seventy-two per cent of the teachers participating 
in the program reported that their habits of planning had 
been changed in the direction of: (1) more time for plan- 
ning, (2) planning in more detail, and (3) planning further 
ahead. 

0. The efficient conduct of programs of testing, small 
group instruction, independent study and practice, parental 
cooperation in the educational program, and the use of 
community resources were particularly related to the 
availability of secretarial help. 

6. Without exception, teachers in this program felt 
that the instructional secretary provided them with needed 
help. Microfilm $4.75; Xerox $15.80. 370 pages. 
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AN APPRAISAL OF CURRENT STATES, PRACTICES 
AND PROCEDURES IN THE USE OF FISCAL AGENTS 
IN RELATION TO SCHOOL BOND ISSUES 


(L. C. Card No. Mic 59-6124) 


John Lawrence Ashe, Ed.D. 
University of Arizona, 1959 


School officials often fee] the need for consultative 
service in the field of debt service, particularly bond mar- 
keting, and often feel the need for expert assistance in this 
area. One of the experts to whom a school official can 
turn for assistance is the fiscal agent. The term “Fiscal 
Agent” is used in this study to denote an individual or an 
organization employed to provide advice and assistance to 
school districts in financial matters. The purpose of this 
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study is to investigate the actual use of fiscal agents in 
relation to bond issues and to determine services available 
from them. The specific problem of this study is, “How 
can fiscal agents be used to improve administration of 
local public school debt service?” 

A search of the educational literature revealed very 
little printed information on the use of fiscal agents in 
connection with school bond issues. A questionnaire was 
carefully designed to cover the areas of selection of fiscal 
agents the services performed by them for school districts 
and the cost of such services to the school district. The 
questionnaire was then submitted to school officials in 
districts issuing bonds during the period from September, 
1958 through February, 1959. Ninety-six replies were 
received from all sections of the United States. To con- 
firm findings of this questionnaire and to get the viewpoint 
of the fiscal agent another questionnaire was formulated 
and sent to fiscal agents reported by school officials as 
having participated in the bond issues of these reporting 
school districts. Results of these questionnaires were 
tabulated and analyzed. 

The following are some of the more important conclu- 
sions and recommendations reached from the data. 

1. A substantial number of school districts do employ 
the services of private firms as financial consultants. 

2. Ina large majority of cases the fiscal agents are 
selected on the basis of professional competence. 

3. The most common reasons given for employing 
fiscal agents as reported by school officials in this study 
were “experience of the district in previous bond issues” 
and “experience of other school districts” with the serv- 
ices of fiscal agents. 

4. The services of fiscal agents most used by school 
districts are (1) advertising of bonds for sale, (2) advice 
regarding dates of election and bond sale, (3) preparation 
and distribution of the bond prospectus, (4) obtaining fi- 
nancial rating from rating agencies and (5) public relations 
work. 

5. When no fiscal agent is employed, the services 
usually performed by the fiscal agent are likely to be as- 
signed to people who are not specifically trained or expe- 
rienced in the marketing of bonds - board treasurer, board 
attorney, school board member, town treasurer or a local 
banker. 

6. The data seem to indicate that school districts can 
expect to pay .4 to .5 per cent of the amount of the bond 
issue for services of the fiscal agent, usually out of bond 
proceeds. The exact rate varies with local conditions and 
with the size of the bond issue. 

7. It appears that in some areas of the country bond 
attorneys sometimes perform the same services for school 
districts as are provided by fiscal agents in other areas. 
(Conversely, it appears that attorneys on the staff of fiscal 
agents sometimes perform legal services for the districts 
in connection with bond issues.) Some of the replies re- 
ceived indicated that the separation of these areas of serv- 
ice was desirable. 

8. It is recommended that, unless members of the 
school staff are exceptionally well informed on bond is- 
sues and bond marketing and have had considerable expe- 
rience in this field, serious consideration be given to the 
employment of a fiscal agent to assist in the administra- 
tion of the school district bond issues. 

Microfilm $2.00; Xerox $6.60. 139 pages. 





PROFESSIONALIZATION OF THE TEXAS PUBLIC 
SCHOOL BUSINESS OFFICIAL 


(L. C. Card No. Mic 59-5280) 


Oscar James Baker, Ed.D. 
University of Houston, 1959 


Problem. This study was made to determine how the 
Texas school business official can be made a more effec- 
tive part of the education system. 

Sources of data. Data were secured by means of ques- 
tionnaires from 123 school business officials and 223 su- 
perintendents of schools. 

Findings. It was found that approximately half of all 
the full-time business official positions in the school dis- 
tricts participating in the study had been created within 
the past ten years. The titles most frequently used for the 
position were “Business Manager” and “Assistant Super- 
intendent in Charge of Business.” 

The formal education possessed by the school business 
officials ranged from less than four years of high school 
to the doctor’s degree. The college courses completed 
by the business officials varied as much as the length of 
their preparation. 

The unit chief-executive type of administrative organi- 
zation was used by 88 per cent of the school districts in 
the study. 

Twenty-three per cent of the school districts with busi- 
ness Officials had established qualifications for the position. 

Eighty-one per cent of the superintendents recommended 
that the school business official position be included in the 
state Minimum Foundation School Program. 

Recommendations. The title of the chief school busi- 
ness official should be “Assistant Superintendent for Busi- 
ness Affairs.” 

School districts should be organized administratively 
under the unit control concept. The superintendent should 
be the administrative head of the school system, with the 
school business official responsible through him to the 
board of education. The duties of the business official 
should be carefully defined in the rules and regulations of 
the board of education. 

A vigorous program of in-service education for school 
business officials should be instituted by qualified colleges 
and universities, the Texas Education Agency and inter- 
ested professional organizations. 

The school business officials, through their associa- 
tion, should establish a research committee to coordinate 
its research activities, provide central reference files of 
materials in the field of business management, and offer 
consultant and research services to school districts. 

The Texas Minimum Foundation School Program laws 
should be amended to provide an administrative assistant 
for school districts with enrollments of 1,500 or more 
students. 

A state program of certification for school business 
officials should be developed cooperatively by the Texas 
Education Agency and interested state educational asso- 
ciations. Microfilm $2.75; Xerox $9.60. 212 pages. 
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A STUDY OF CURRENT PRACTICES IN THE 
PREPARATION OF THE BUDGET IN SELECTED 
PUBLIC SCHOOLS IN THE STATE OF ILLINOIS 


(L. C. Card No. Mic 59-4778) 


Ralph Edwin Bowermaster, Ph.D. 
Northwestern University, 1959 


This study was concerned with current practices in the 
preparation of the budget in selected public schools in the 
state of Illinois. Two major aspects appeared pertinent 
to this general problem. The first was the determination 
of present practices in the schools selected for this study. 
The study included virtually all of the various types of 
districts within the state. One limitation of this research 
was in the personnel asked to participate. The study was 
limited to those school systems in which a business man- 
ager or a comparable school business official was em- 
ployed, and which official was affiliated with the Illinois 
Association of School Business Officials. The superin- 
tendents of those school systems in which the school busi- 
ness Officials are included in the study also participated 
in the study. 

The second aspect of the problem was concerned with 
a comparison of the aforementioned practices in school 
budget preparation with sound principles of budget prep- 
aration as revealed in current literature. 

The investigation was conducted, in part, through the 
medium of two questionnaires. One questionnaire was sent 
to the school business officials participating in the study. 
The second questionnaire, which was limited to selected 
questions from the first questionnaire, was sent to the 
superintendents of those districts whose school business 
officials participated in the study. 

The questionnaire to the business officials was developed 
around what were determined from the literature to be six 
basic principles of budget preparation in public school 
business management at the present time. Those six prin- 
ciples involve: 1) responsibility for budget preparation, 

2) participation in budget preparation, 3) the time element 
in budget preparation, 4) the educational plan in budget 
preparation, 5) the spending plan in budget preparation, 
and 6) the revenue plan in budget preparation. “Impor- 
tance in practical application” was the basic criterion used 
by a Field Committee of four successful school business 
officials in determining the questions included on the ques- 
tionnaire. 

This study revealed a lack of uniformity in budgetary 
preparation practices among school business officials in 
Illinois. The study also indicated that the school business 
officials and their superintendents were not in complete 
understanding and/or agreement with each other regarding 
the basic principles of public school budget preparation. 

An important implication growing out of the study was 
that the colleges and universities offering training in public 
school administration need to place continued emphasis on 
the basic tools (principles) of budget preparation. 

Another important implication of the study was that 
superintendents and school business officials need to con- 
tinue to develop a greater interchange of ideas in their 
budget preparation procedures and practices. 

This research did reveal that, although there is need 
for continued improvement in the area of budget prepara- 
tion by school administrators, the majority of school busi- 
ness officials and superintendents do have a knowledge of 





and are putting into practice the six principles of public 
school budget preparation presented in this study. 
Microfilm $3.55; Xerox $12.20. 276 pages. 


A COMPARATIVE STUDY OF THE STATUS OF THE 
PUBLIC SCHOOL TEACHERS OF WHEATON, ILLINOIS. 


(L. C. Card No. Mic 59-4857) 


Stanley Thomas Bristol, Ed.D. 
Northwestern University, 1959 


This study was in the area of the determination of the 
status of teachers with special emphasis on the influence 
of economic and social factors. The status of the public 
school teachers of a selected suburban community, Whea- 
ton, Illinois, was studied in detail following the outline of 
a 1956 national study by the National Education Associa- 
tion. Such factors as salaries, home ownership, family 
background, working hours, prestige, and social partici- 
pation were investigated. The purposes of the study were 
to (1) provide information to the Boards of Education to 
aid in the development of a teacher recruitment and re- 
tention program and, (2) develop a plan of study that could 
be used by other communities interested in the same 
problems. 

Through questionnaires, parents and teachers in the 
community of Wheaton provided facts and opinions about 
public school teachers in general, Wheaton teachers in 
particular, and the citizens in the community. In addition 
to comparing and relating this information to the national 
study of teacher status, other data were sought to support 
generalizations about the current status of teachers in 
Wheaton and the status parents in the community would be 
willing to support. The local community was compared 
with other communities in Illinois and the nation in terms 
of taxation, educational background of residents, and pro- 
portion of income invested in education. Wheaton teach- 
ers’ salaries were evaluated in the light of incomes pre- 
vailing in the community, the incomes in other occupations, 
incomes of teachers in other similar communities, and 
the general economic ability of the community. 

Parents were asked to evaluate the principles under- 
lying merit versus training and experience salary sched- 
ules, the advisability of a state graduated income tax, the 
adequacy of current salary schedules, and the social value 
of the teaching profession. 

Wheaton, Illinois was found to be a “high level” com- 
munity in terms of family incomes, occupations and edu- 
cation. The expressed feelings of parents left little doubt 
that they supported proposals for securing and retaining 
a competent teaching staff. The social value of the teaching 
profession was highly rated by parents in Wheaton. One- 
fourth subscribed to the statement: “There is no group in 
the United States with a more important and worthwhile 
mission.” Another 70 per cent decided that “the occupation 
of teaching is among the most important and worthwhile.” 

The teachers, however, were paid little more than the 
average teacher in the nation. This was found to be true 
in many others of the more wealthy communities. Teach- 
ers in Wheaton supplemented their incomes by summer, 
weekend and evening non-school jobs to approach the level 
of living of unselected families in Wheaton. 
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This situation has implications for Wheaton and other 
similar communities. If these able communities have not 
taken steps to guarantee for themselves highly competent 
teaching staffs through superior salaries, what are the 
causes and solutions? In this study it was recommended 
that a citizens’ committee consisting of community leaders, 
board members, and teachers be appointed by the Boards 
of Education to examine various types of plans for paying 
teachers and make recommendations to the Board. This 
group would attempt to reconcile the need for substantial 
increases in potential salaries with the limitations imposed 
by tax structures and other factors. 

Microfilm $3.80; Xerox $13.00. 296 pages. 


AN EVALUATION OF THE EDUCATIONAL PROGRAM 
OF THE SPRINGFIELD, VERMONT, HIGH SCHOOL. 


(L. C. Card No. Mic 59-5691) 


Jeremy Brown, Ed.D. 
Boston University School of Education, 1959 


Problem: To evaluate the educational program of the 
Springfield, Vermont, High School by carrying on a variety 
of investigations to: 


1. determine the extent to which provision is made for 
individual differences in the students’ needs, interests, 
and abilities 


. measure students’ achievements in terms of their 
abilities 


. determine the extent to which the school’s program is 
developing worthwhile attitudes and appreciations for 
after-school life. 


Scope and Limitations of study: 

Using 191 students of the 11th grade as a test popula- 
tion, various areas of the school’s instructional program 
were investigated, including the six courses of study, the 
student activities program, the guidance program, and the 
recreational reading achievements of the students. The 
types of assignments used by the 11th grade teachers were | 
analyzed. The extent of the students’ personal and social 
adjustment was determined. Correlations of intelligence 
and achievement were made in ten subject areas. Com- 
parisons to national norms were made of the performances 
of the college-preparatory students. 





Procedure: 

~ The study was divided into two main areas of investi- 
gation. Part One investigated the general, overall, and 
external objectives of education applicable to any high 
school. It was a descriptive analysis and survey of the 
school’s educational program as it related to meeting the 
external criteria, determined by the Cooperative Study of 
Secondary School Standards as the “Eight Educational 
Needs of Youth,” and as modified by the school’s own 
statement of educational philosophy. Part Two was de- 
voted to a statistical analysis and survey of the instruc- 
tional program. It was specific, penetrative, and internal, 
designed to determine the extent to which the school was 
meeting its responsibilities as determined by the local 





criteria. The two parts served to complement each other, 
as well as provide an organizational framework. 


Under Part One two instruments were constructed and 


utilized, the Assignment Evaluation Report Form and the 
Student Questionnaire. Under Part Two stanine correla- 
tions were made to show the extent that students were 
performing in relation to their abilities. Various com- 
parisons were made among students in other areas. 


Major Findings and Conclusions: 








1. 


The school offered six courses of study, but over two 
thirds of the class were enrolled in only two programs. 
Twenty-two subjects were offered to the students, and 
it appeared that effective assistance had been given 
students in the selection of subjects. 


. With very few exceptions the student activities pro- 


gram appeared to be operating effectively in terms of 
meetings its objectives. 


. In terms of the types of lesson plans, assignments, 


units, it was shown that the criteria were met to a very 
satisfactory extent in five areas, to a limited extent in 
two areas. In four areas there was little conformity 
between criteria and the materials evaluated. The 
areas of deficiency were significant because it is pre- 
cisely in these areas that the school’s Statement of 
Guiding Principles lays most emphasis. 


. Achievement in terms of ability appeared, on the whole, 


to be exceptionally high. Ninety-two and one tenth per 
cent of all students tested in all subject areas were 
achieving at levels consistent with their ability. The 
achievement-ability comparison of approximately eight 
per cent deviated more than two stanine levels. 


. Analysis showed that the school’s recreational reading 


program was not satisfactory. Students were not read- 
ing widely; they chose materials of a relatively un- 
challenging nature, and they were not developing worth- 
while and constructive growth in their reading habits. 


. Data relating to the personality test showed that stu- 


dents were generally better personally adjusted than 
the national average. They scored at less than average 
levels in the areas of social skills and withdrawing 
tendency. 


. The school’s college preparatory program appeared to 


be overwhelmingly successful for most students. There 
was evidence that for approximately twenty-five per 
cent of the students enrollment in this program was 

not serving the best interests of the students. 


. Ratings given by employers to vocational students in- 
dicated that the Cooperative Machine Course was meet- 
ing to a high degree the responsibilities imposed upon 


it by its own criteria. 
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AN EVALUATION OF THE IMPACT OF THE 1953-54 
NEW YORK UNIVERSITY SURVEY ON THE . 
LEVITTOWN, NEW YORK, PUBLIC SCHOOLS. 


(L. C. Card No. Mic 59-1053) 


Walter S. Crewson, Ed.D. 
New York University, 1958 


Chairman: Professor Herbert B, Bruner 


The purpose of this investigation was to appraise the 
impact of the New York University Survey entitled: Levit- 
town’s Schools and the Future of the Community, and to 
recommend suggestions for the improvement of survey 
and follow-up procedures for the survey team and the 
Levittown schools. 

Prior to 1947 the Levittown school district had a three- 
room school building with 105 family houses, a total popu- 
lation of approximately 450, and a child population of 51 
students. During that year Abraham Levitt and Sons began 
building homes in the area with the results that by 1953 the 
public school enrollment of the district climbed to 10,060 
pupils. 

In May 1953 at the annual budget meeting an item of 
$15,000.00 was approved to conduct a survey of the public 
schools. In September 1953 the Division of Field Studies, 
of New York University, was requested to consider carry- 
ing out a comprehensive survey of the Levittown public 
schools. 

During the school year of 1953-54 the Survey carried 
out by New York University’s Division of Field Studies 
involved trustees of the Board of Education, members of 
the professional staff, other employees of the schools, 
citizens, and school pupils. 

The summary of Survey recommendations pertains to 
elementary and secondary education, adult education, per- 
sonnel policies, professional activities, enrollment pro- 
jections, school facilities--including maintenance and 
operation, transportation, business administration, and 
administration supervision. 

The researcher used the Survey recommendations as 
a frame of reference in designing procedures for collect- 
ing data. These data concerning the impact of the Survey 
were obtained by contacting six groups of people inter- 
mittently involved with the Survey: citizens, staff mem- 
bers, high school pupils, Board of Education trustees, 
community leaders, and the New York University Survey 
team. For each group questionnaires concerned with a 
comparison of opinions related to various educational as- 
pects while the Survey was being conducted and after its 
completion were prepared and distributed. In each in- 
stance where ratings were used means were obtained; rat- 
ings were assigned to qualify degrees of impact. Further- 
more, responses to the open-end questions were codified. 

Significant findings reveal the following information: 


1. The Survey provided a blueprint for future educa- 
tional planning for the citizens. 


2. It pinpointed the innumerable challenges for the 
Levittown community. 








3. Itwas a positive force in stimulating staff members 
and citizens to participate in meetings related to 
schools. 


4. The implementation of the recommendations was 
carried out by staff participation, Board of Education 








direction, and administrative decision from the 
Superintendent. 


5. There were a few recommendations which, although 
recognized as valid and necessary. could not be 
implemented as quickly as desirable owing to local 
conditions. 


Reactions to the Survey reaffirmed that the desirable 
procedures as carried out by the New York University 
Survey team should be considered as the bases for effec- 
tiveness. These procedures include comprehensive orien- 
tation involving those who are going to be surveyed, con- 
tinuous lines of communication while the survey is being 
conducted, a built-in implementation plan as part of the 
survey process, and provisions for follow-up of the survey. 

The New York University Survey acted as a stimulus 
for acquiring further understanding and providing greater 
support of the schools on the part of citizens and staff 
members; moreover, a survey includes orientation to the 
objectives, methods as well as procedures to be employed, 
provides opportunity for implementation, and considers 
the follow-up to the survey. 
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THE RELATIONSHIP OF VOCATIONAL AGRICULTURE 
INSTRUCTION AND FARM EXPERIENCE TO 
ACHIEVEMENT IN THE INTRODUCTORY COURSES IN 
AGRICULTURE AT THE UNIVERSITY OF MINNESOTA 


(L. C. Card No. Mic 59-6021) 


Wendell James DeBoer, Ph.D. 
University of Minnesota, 1959 


Adviser: Milo J. Peterson, Ph.D, 


Purposes 


To determine if there is any relationship between 
achievement in two of the introductory courses in agricul- 
ture and (1) vocational agriculture training in high school; 
(2) farm experience that may relate to the course. 


Procedures 


Data were collected on students enrolled in the intro- 
ductory courses in animal and dairy husbandry during the 
fall and winter quarters of the 1957-58 academic year. 
Measures of achievement were taken both at the beginning 
and upon conclusion of each course. Through the use of 
analysis of variance and covariance, the initial and final 
scores were treated without controls and were adjusted 
for high school percentile rank and A.C.E. raw score. In 
further treatment, the final score was adjusted for initial 
score only, and for initial score, high school percentile 
rank and A.C.E. score. 

Students with three or more years vocational agricul- 
ture training were classified “vo-ag,” while those with no 
vocational agriculture were classified “non vo-ag.” The 
number of experiences checked on a questionnaire designed 
for each course classified the participant as either “high” 
or “low” farm experience. A two-way factorial experi- 
ment with unequal frequencies with the following N’s re- 
sulted: 
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Animal Husbandry 1, 
fall - 56 

Animal Husbandry 1, 
winter - 61 


Dairy Husbandry 1, 
fall - 58 

Dairy Husbandry 1, 
winter - 61 


Findings 


Significant differences at the five per cent level were 
found to exist between: 

(1) the “high” and “low” farm experience groups for 
the unadjusted and adjusted means of the initial scores for 
all classes; 

(2) the “vo-ag” and “non vo-ag” groups for the adjusted 
and unadjusted means of the initial scores for both Dairy 
Husbandry 1 and Animal Husbandry 1 fall classes; 

(3) the “high” and “low” farm experience groups for the 
unadjusted means of the final scores, Dairy Husbandry 1 
fall class; 

(4) the “vo-ag” and “non vo-ag” groups and the “high” 
and “low” farm experience groups for the unadjusted 
means of the final scores, Animal Husbandry 1 fall class 
only; 

(5) the “vo-ag” and “non vo-ag” groups of the final 
scores when adjustments were made for high school rank 
and A.C.E. raw scores, Animal Husbandry 1 fall class only. 

In all cases, achievement was significantly higher for 
the “vo-ag” group or the “high” experience group. 


Recommendations 


In view of the results of this study, consideration should 
be given to: 

(1) encourage certain individuals in the “high” “vo-ag” 
group to take either an exemption examination or an exami- 
nation for credit after some further preparation; 

(2) encourage certain individuals in the “low” “non vo- 
ag” group to gain some experience related to the course 
prior to enrolling in it. 
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A STUDY OF EARLY SCHOOL LEAVING IN 
SURRY COUNTY, NORTH CAROLINA. 


(L. C. Card No. Mic 59-5548) 


Marian Pope Franklin, Ed.D. 
The University of North Carolina, 1959 


Supervisor: Arnold Perry 


The purposes of this study were to determine the hold- 
ing power of the Surry County School System based on the 
1957 Pupil Accounting System of the United States Office 
of Education, to determine the number of pupils from the 
class of 1956 who were graduates and the number who were 
early school leavers, to propose steps designed to reduce 
early school leaving, and to add to the knowledge of the 
needs and problems of early school leavers. 

To determine high school holding power over a four- 
year period, data were obtained from the high schools on 
the 612 students who were in the ninth grade in 1952-53. 

Data concerning the needs and problems of the early 
school leavers were obtained from school records and 





from questionnaires answered by ninety-five (38 per cent) 
of the 251 members of 1956 class who left school before 
they were graduated. 

Because of its bearing on curricular recommendations, 
information was also obtained concerning the 361 members 
of the class of 1956 who were graduated. Data were ob- 
tained on their marital status two years after graduation 
and on the number who took further educational training. 

Proposals for reducing early school leaving and im- 
proving education were made on the basis of the findings. 

On the basis of findings the following recommendations 
were made: 

1. The educational program in Surry County should be 
revised so that all students can experience optimum 
achievement and that achievement be thought of in terms 
of progress in relation to known ability. Practices relating 
to requirements, standards, promotions, and marking must 
be consistent with this philosophy. 

2. Committees of teachers should study the various 
problems relating to early school leaving, requirements, 
and standards and be prepared for experimentation inorder 
to find solutions to these problems. 

3. Citizens should be informed of the need of an im- 
proved educational program that will serve the varied 
abilities, needs, and interests of the youth. 

4. The eleven high schools should be consolidated 
into three schools. The present high schools are not large 
enough to provide an adequate instructional program in 
general education and an adequate elective program in 
vocational and commercial areas. Neither can the schools 
now make special provision for gifted, average, and slow 
learners or provide needed services and facilities. 

5. The curriculum should be revised and expanded. 
Elective offerings leading to marketable skills should be 
provided for those who terminate their education with high 
school and a strong academic program should be provided 
ior those who plan to enter college. Because of the preva- 
lence of early marriages, more attention should be given 
to the need for a course in marriage and family living. 

6. Ability grouping should be tried in some of the 
subjects. 

7. Guidance services beginning in the elementary 
schools should be established. These services would be 
based on a good record system with complete and accurate 
data for each student, an adequate testing program, pro- 
vision for frequent individual counseling by trained coun- 
selors, frequent group guidance, and psychiatric services 
as needed. There would be an emphasis on articulation 
between receiving and sending schools, special help for 
transfer students, early and individual assistance in plan- 
ning and scheduling educational programs, study units 
giving vocational, educational, and military information, 
job placement services, and follow-up of graduates and 
early school leavers. 

8. Surry County high schools should re-examine and 
broaden their extracurricular offerings. Academic re- 
quirements for participation should be eliminated. 

9 A study should be made of hidden tuition costs; all 
specialfees andother costs should be reduced toaminimum. 

10. Efforts should be continued to improve home-school 
relationships. 

11. The schools should engage in continuous research 
and experimentation to increase their holding power and 
educational effectiveness. 
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AN INQUIRY INTO THE ADMINISTRATIVE PROCESS 
AS IT RELATES TO DECISION-MAKING 


(L. C. Card No. Mic 59-6121) 


Harry Herbert Houston, Ed.D. 
Rutgers University, 1959 


Purpose 


The purpose of this study was to examine the problem 
of decision-making in industry and to relate the findings 
to the problem of decision-making in centralized and de- 
centralized school units. 

Because of the nature of the purpose it was recognized 
that it would be necessary to study the psychological as- 
pects of human behavior as they are consistent with, and 
relate to, professional behavior. Therefore, the problem 
became essentially the identification and classification of 
the factors that affect centralized and decentralized ad- 
ministration and how they relate to a school unit. The 
factor most closely examined was that of decision-making. 

On the basis of industrial trends and on the assumption 
that a similarity of administrator-personnel problems 
exists between industry and education, the major hypothe- 
sis proposed was that decentralized administration brings 
a decision closer to an actual need and thereby betters the 
organization. 


Procedure 


Through an examination of the literature and research 
in the fields of business, industry, education, psychology, 
human relations, and group dynamics, a twofold evaluation 
of centralized and decentralized decision-making was 
made. In the early chapters, an investigation was made 
of the needs and reasons for current trends in the decen- 
tralization of industry. The effect of specialization upon 
decision-making was given particular attention. The prob- 
lem of the proper use of professional personnel was ex- 
amined in relationship to morale, productivity, and deci- 
sion-making. However, fundamental to this particular 
concern was the identification of the autocratic and demo- 
cratic personality. 

The subsequent chapters were concerned with identify- 
ing the autocratic and democratic school teacher and ad- 
ministrator and discovering how they reacted to the prob- 
lem of decision-making. Special attention was given to an 
examination of the reasons for the kinds of behavior ex- 
hibited by both teachers and administrators. The subjects 
of security and rigidity were of especial importance to an 
understanding of the personalities identified with autocracy 
and democracy and similarly with centralization and de- 
centralization. 


Findings 


After several hundred articles and research studies 
were examined a final working bibliography of one hun- 
dred twenty-five references revealed the following major 
findings: 


1. Decentralized administration is identified with 
democratic administration. 


2 Professional people need the freedom and autonomy 
that accompanies decentralized administration. 








3. Rigidity within the personality of the individual is 
a reflection of insecurity. 


4. Apathetic autocratic people do not feel free to be 
creative; they are dependent upon leadership. 


5. Strong teachers place above everything else the 
freedom to plan and experiment. 


6. Disagreement within a group increases the range 
of judgment and the quality of decisions. 


7. The quality of decisions increases with decreasing 
leader domination. 


8. The individual must have an identification with the 
total operation if he is to possess a feeling of ac- 
complishment. 


9. Decentralization unto itself does not bring about a 
homogeneous unit but is affected by the personal 
relationships of the leader. 


10. Through freedom of decision the submissive person 
develops a new feeling of adequacy. 


11. The most outstanding results will be realized if 
teachers are permitted a high degree of latitude in 
decisions. 


12. Friendly teachers achieve more self-initiating work 
with their pupils. 


13. Satisfaction of the needs of teachers is bound up 
with the needs of pupils. 


14. Leaders make their greatest contributions by per- 
mitting free expression of opinion and unity of pur- 
pose. 


15. The school leader who develops a better school has 
himself become an improved administrator. 


Conclusions 


The writer concludes, therefore, on the basis of the 
research and findings of this study that: 


(A) Decentralized administration within a school unit 
leads to the improvement of teachers, pupils, and 
administrators, just as it leads to the improvement 
of industrial decision-making and subsequently to 
the improvement of the operation. 


(B) Decentralized administration brings a decision 
closer to an actual need and thereby betters the 


organization. 


(C) The greater the teacher variable influencing teacher 
professionalism, the greater is the need for in- 
creased democratic administration. 
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RELATIONSHIP BE'I'WEEN SCHOOL SIZE AND 
DISCREPANCY IN PERCEPTION OF THE 
SUPERINTENDENT’S BEHAVIOR 


(L. C. Card No. Mic 59-5258) 


Ovid Nathan Hunter, Ed.D. 
Washington University, 1959 


Chairman: Charles A. Lee 


This was a study of the effect of school size on the 
discrepancy of perception of the superintendent’s behavior 
--discrepancy between the superintendent’s self perception 
and the teachers’ and board members’ perception of the 
superintendent’s leadership behavior. 

Two fundamental dimensions of behavior encompassing 
many of the relationships between superintendents and 
board and teachers were investigated. These dimensions 
were Initiating Structure and Consideration, previously 
defined by the personnel Research Board at Ohio State 
University. A measure of “social distance” was included 
to determine whether frequency and intimacy of contact 
between the superintendent and board members and be- 
tween the superintendent and teachers influenced discrep- 
ancy of perception of the superintendent’s behavior. 

Sixteen public schools of the metropolitan area of Saint 
Louis, Missouri provided the sample of respondents for 
the study. One-half of the schools and respondents were 
from small school districts (less than 3000 total enroll- 
ment). The other half were from large districts (total en- 
rollment 7000 or more). The raw data were gathered with 
a questionnaire type research instrument. 

Procedurally, the data gathering phase had two pur- 
poses: (1) to secure descriptions of the superintendent’s 
behavior from a selected sample of superintendents, teach- 
ers, and board members and (2) to obtain estimates from 
teachers and board members of the social distance between 
themselves and the superintendent. 

Hypotheses tested in this study predicted greater 
teacher-superintendent and board-superintendent discrep- 
ancies in large than in small schools. These hypotheses 
were based on the argument, also tested in the study, that 
social distance between the superintendent and school per- 
sonnel increases with school size and that discrepancies 
increase as social distance increases. Since social dis- 
tance between board and superintendent was presumed to 
be less influenced by school size than social distance be- 
tween teachers and superintendent, differential predictions 
were offered regarding the extent of discrepancies among 
board and teaching personnel. 

Statistical analyses demonstrated, for teachers but not 
for board members, greater discrepancies in large than 
in small schools, greater social distance in large than in 
small schools, greater discrepancies. among personnel 
with greater social distance between themselves and the 
superintendent. Further analyses, however, showed the 
social distance-discrepancy relationship to be accounted 
for by the school size-discrepancy relationship, a finding 
which cast doubt on the basic argument of this study. Fac- 
tors associated with personnel of large and small schools, 
independently of social distance, presumably affect per- 
ceptual discrepancies. A few such factors were mentioned 
as guides for further research upon the determinants of 
perceptual discrepancy among personnel of the public 
school. Microfilm $2.00; Xerox $5.60. 115 pages. 
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A STUDY OF PARENTAL OPINION TOWARD 
CATHOLIC PAROCHIAL SCHOOLS AND 
SOME INFLUENTIAL FACTORS 


(L. C. Card No. Mic 59-5693) 


Reverend George E. Murray, Ed.D. 
Boston University School of Education, 1959 


Purpose of the Study 


This study is related to the problem of discovering not 
only the general parental opinion of Catholic education in 
the State of New Hampshire but also the specific areas of 
satisfaction and dissatisfaction. Furthermore, the study 
represents an attempt to determine the influence of certain 
variables (patronage, home-school associations, family 
income, grade placement of child, and the age, sex, and 
educational background of parents) which might function in 
determining the structure of parental opinion. 


Method and Procedure 


After a number of interviews with parents and several 
preliminary tryouts, an opinionnaire was constructed 
The instrument contained 75 opinion statements which were 
divided into three main sections: Catholic educational 
philosophy; parochial school provisions; and teaching 
methods and practices. 

A statewide, random sample of 1810 parents was made 
by having this number of pupils selected by a chance pro- 
cedure bring the opinionnaires home. The sample was 
comprised of 1306 Catholid school patrons and of 504 non- 
patrons who chose a public school education for their chil- 
dren in preference to an education in their parish school. 
In order to test the reliability and consistency of parental 
replies, a 9.34 per cent retest of the original sample popu- 
lation of parochial school parents was made. The 162 
eighth grade pupils in parochial schools who participated 
in the original distribution were requested to bring home 
retest booklets to their parents. 

Fifteen hundred and eighty-six usable returns, or 87.6 
per cent of the original sample, constituted the data for 
analysis in this study. Of the 122 retest opinionnaires 
distributed, 108 usable booklets (88.5 per cent) were re- 
turned. 





Findings and Conclusions 


1. Parents were found to have a highly favorable opin- 
ion of certain aspects of Catholic education. Over 90 per 
cent of the respondents were well satisfied with their 
personal relations with the parochial school teaching staffs, 
the formation of good study and work habits by the pupils, 
development of student interest in learning, the teaching 
of the fundamentals in the elementary grades and the prep- 
aration for college provided in the high school grades, and 
the training given to pupils in courtesy and good manners. 
Likewise, over 90 per cent indicated satisfaction by re- 
jecting criticisms of Catholic education concerning the 
worth and need of parochial schools and by disagreeing 
with the charge of divisiveness of sectarian education. 
Ninety-seven per cent agreed that it is well worth the 
sacrifice to maintain Catholic schools. 

2. Although the general reaction of the parents was 
favorable to Catholic education, the findings revealed 
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certain areas of dissatisfaction. Eighty-five per cent 
agreed that there is a need for more courses in the me- 
chanical and manual arts. The majority opinion indicated 
parental dissatisfaction in the following areas: present 
methods of teaching religion; inadequate provisions for 
proper exercise and recreation; lack of opportunities for 
parental meetings with teachers; limited testing programs 
for guidance purposes; and failure to modernize some 
outdated courses of study. A strong minority opinion also 
indicated parental dissatisfaction with the following: school 
library provisions; overcrowded classrooms; overem- 
phasis on memory work; and strict discipline. 

3. When the replies were grouped according to the 
various background factors, statistically significant differ- 
ences of opinion were revealed among various subgroups. 
The factor of patronage was associated with significant 
differences of opinion on 69 out of 73 statements. The 
findings also revealed a tendency for the following sub- 
groups to have a more favorable opinion of Catholic edu- 
cation when compared with other subgroups within their 
particular category: members of parent-teacher organi- 
zations; patrons with the greatest amount of education and 
the highest annual incomes; mothers; and parents of ele- 
mentary school children. 

4. Findings of this study imply the following needs: 
organization of a definite program for public relations; 
lay participation in school affairs; and greater awareness 
of subgroups with strong minority opinions. 
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AN ANALYSIS OF FACULTY PERSONNEL POLICIES 
IN SELECTED COLLEGES OF GEORGIA 


(L. C. Card No. Mic 59-5300) 


Cleveland William Pettigrew, Ed.D. 
Cornell University, 1958 


Statement of the Problem 

This study was concerned with the faculty personnel 
policies of twelve selected colleges in Georgia. It was. 
designed to discover the nature and extent of such policies, 
whether written or unwritten. It was further concerned 
with the degree to which these policies approximate those 
of other institutions as revealed by a study of related lit- 
erature. Finally, it was intended to lead to recommenda- 
tions which would promote the development of faculty per- 
sonnel policies in the college of Georgia, or strengthen 
those already in operation. 


Procedure 

The normative-survey method of collecting data was 
used. Questionnaires were constructed and mailed to 
cooperating institutions. Results from these were tabu- 
lated, analyzed, and interpreted. Conclusions were drawn 
and recommendations made. 


Significant Findings 

1. Faculty recruitment in these institutions relies 
most heavily on recommendations from scholars and from 
placement bureaus. Learned socieities and commercial 
agencies are used sparingly. 








2. The president is the only administrative officer to 
participate in the faculty appointing process in all insti- 
tutions. 

3. Appointments are made chiefly on the basis of 
(a) character and personality traits, (b) effective teaching, 
and (c) earned degrees. 

4. Teachers depend on the kindness of interested col- 
leagues for orientation. There are few formal plans in 
operation. 

5. Tenure is provided in ail colleges, but only 50% 
have written policies. 

6. Faculties are ranked as instructors, assistant pro- 
fessors, associate professors and full professors. There 
is one instructor for every full professor and there are 
three assistant professors for every two associate profes- 
sors. 

7. The degree distribution is: 32% doctors, 60% mas- 
ters and 2% bachelors. The remainder are specialists. 

8. Promotion policies are based on (a) degrees, (b) ex- 
perience, and (c) teaching effectiveness. 

9. Retirement plans are in operation in all institutions 
except one. They are of the joint-contributory type. 

10. The average permissive age for retirement is 63. 
The average mandatory age for retirement is 68. 

11. The majority of colleges have salary scales which 
show only minima and maxima by rank. 

12. Leave policies are almost non-existent. However, 
leaves are granted for study and research; but few col- 
leges grant leaves with any pay, and fewer grant them with 
full pay. 

13. Teacher turnover is low, 13%. 

14. Secretarial help is very limited and little is done 
relative to housing, recreation, and fringe benefits in 
general. 


Conclusions 

1. Recruitment efforts in these institutions appear too 
shallow. There is little effort made to get at the real 
problem of good faculty selection. 

2. Participation in faculty appointment is restricted 
to administrative officers. 

3. Orientation of faculty members is too important to 
be left to the chance methods which are in evidence in 
these colleges. 

4. Rank and salary are influenced greatly by earned 
degrees. 

5. In general, the policies in respect to leave of ab- 
sence are whimsical in nature, not too well defined, and 
usually unwritten. 

6. Institutional holding power is good. 

7. Benefits from group insurance and retirement, cur- 
rently inadequate, are increasing. 

8. Faculty members are not overloaded in their work. 

9. Little encouragement is given to research. 

10. Finally, personnel policies show a decided lack of 
faculty participation in their formulation and are largely 
unwritten. There is evidence, however, of a growing con- 
cern for the improvement and expansion of such policies. 
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A STUDY OF CERTAIN ATTITUDES TOWARD 
SCHOOL AND COMMUNITY FUNCTIONS IN 
SMALL SCHOOL DSITRICTS 


(L. C. Card No. Mic 59-6034) 


Bonifacio Ebarle Pilapil, Ph.D. 
University of Minnesota, 1959 


Chairman: Professor Clifford P. Archer 


Purpose. 

The purposes of this study were: 

1. To determine the present status of school-commu- 
nity relations as reflected by the extent to which school 
staff members and parents have similar attitudes toward 
the functions and practices of the school. 

2. To determine the extent to which staff members 
have similar attitudes toward the functions and practices 
of the school. 


Hypotheses. 


1. There was no difference between the attitudes of 
teachers and parents as expressed by responses to the 
questionnaire items. 

2. There was no difference between the attitudes of 
teachers with limited and extensive experience as expressed 
by responses to the questionnaire items. 


Method and Procedure. 

From four geographic areas in Minnesota, fifty-two 
public elementary and high school were randomly selected 
from those having Parent-Teacher Associations and school 
faculty sizes of eleven to twenty, twenty-one to thirty, 
thirty-one to forty, and forty-one to fifty. From each of 
the fifty-two schools six faculty members were randomly 
selected from a list of teachers made available to the 
writer by the State Department of Education, Saint Paul, 
Minnesota. At the termination of the study, 89.1 per cent 
of the teachers completed and returned the questionnaires. 
The parent sample was selected from the members of the 
Parent-Teacher Associations, through the cooperation of 
the local presidents, in the fifty-two schools selected for 
this study. Almost fifty-nine per cent of the parents com- 
pleted and returned the questionnaires to the writer. 

The questionnaires used in this study consisted of forty- 
five statements related to the functions and practices of 
the public school. The respondents were given five alter- 
native responses (“strongly agree,” “agree,” “uncertain,” 
“disagree,” and “strongly disagree”) and were asked to 
indicate their preference. Responses were coded and 
recorded on I.B.M. cards. 

Observed differences in responses to each item were 
tested for significance by means of chi-square. Differ- 
ences significant at either the 5 per cent and 1 per cent 
level of confidence were found between responses of teach- 
ers and parents and between teachers with limited and 
extensive experience in some of the items. 





Conclusions and Implications. 





Teachers and parents as groups were in agreement in 
their thinking on the majority of the items in the question- 
naire although the teachers indicated a stronger agree- 
ment with most of the items than did the parents. Although 
there was no way of knowing the exact reason for this trend 
in teachers’ thinking, an examination of the items in the 
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questionnaire showed that most of them reflected modern 
trends in the functions and practices of the school. Per- 
haps it can be assumed that the teachers were better ori- 
ented concerning these functions and practices than the 
parents. 

Little difference was found between the attitudes of 
teachers with limited experience and those with extensive 
experience. When the chi-square test was applied, signifi- 
cant differences were found on only two items. In both 
instances the teachers with extensive experience agreed 
“more strongly” with the items than did the teachers with 
limited experience. 

In addition to the testing of the major hypotheses, data 
on a number of additional questions of interest were ob- 
tained in this study. For example, this study revealed that 
parents offered several suggestions on how to improve 
their schools such as, better cooperation between the teach- 
ers and the parents through teacher-parent conferences 
and home visitation by teachers; more guidance and coun- 
seling services, and better pay for teachers. On the other 
hand, what teachers wanted from their community was good 
human relations. 
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The primary purpose of this study was to determine 
the effects of a permissive classroom atmosphere on 
growth in social relationships in the classroom. 

More specifically, the study involved finding answers 
to the following questions: 

1. What are the social acceptance patterns of pupils 
in upper elementary school grades? 

2. What trends in behavior may be interpreted as signs 
of growth or regression as permissiveness in the class- 
room increases? 

3. What procedures are necessary to develop and 
carry out an in-service education program designed to 
train teachers in the skills required in creating and main- 
taining a permissive classroom atmosphere? 

4. What recommendations may be made and conclu- 
sions drawn for in-service education of teachers in the 
area of classroom atmosphere? 

The related literature in this study was organized to 
include empirical generalizations and studies which tended 
to illuminate (1) permissiveness as a concept in education, 
and (2) permissiveness as a factor in social relationships. 

The subjects of the study were three hundred eight 
(308) pupils in grades four, five and six in five schools 
for Negroes in Volusia County (Florida), and the teachers 
of these classes, ten in number. 

The results were analyzed in relation to differences 
between initial and final scores of the instruments of meas- 
urements, significance of differences in losses and/or 
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gains in social acceptance within groups, and changes ob- 
served in children. 

Some of the conclusions drawn were: 

A positive relationship exists between a permissive 
classroom atmosphere and growth of children in social 
relationships and appropriate behavior in the classroom. 

As teachers attempt to create a permissive classroom 
atmosphere, children tend to increase social interaction 
and thus expand social relationships. 

The teacher is the key person in creating a friendly, 
permissive classroom atmosphere. His major role is to 
set the stage for learning and to help children learn in ways 
that contribute to favorable growth and development. 

An in-service education program especially designed 
for the purpose can be instrumental in producing changes 
in teachers, changes in their attitudes toward children, 
and changes in ways of working with children. 

Permissiveness in the classroom helps children grow 
into better socialized beings. In a warm classroom at- 
mosphere, supportive of their efforts, children are able to 
make and cement friendships more easily and readily. 

Children are more likely to strive to reach goals which 
they have had a part in setting. Standards which reflect 
their thinking and planning are likely to elicit cooperation. 
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TECHNIQUES AND PRACTICES IN SCHEDULING 
IN MIDWESTERN SECONDARY SCHOOLS 
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A general purpose of this study was to determine cur- 
rent practices and trends, and to identify advantages of 
different types of schedules of recitations in a sample of 
North Central Association secondary schools in Iowa, Illi- 
nois, Minnesota, Missouri, and Wisconsin. 

Annual reports and schedules of 938 schools of the 
above description were examined. In addition, 106 selected 
schools were visited, and teacher opinions of the schedules 
under which they worked were obtained from 836 teachers. 
The following answers were obtained: 

(1) Organization of the daily schedule: 33 per cent of 
the total number of schools used the six-period schedule, 
29 per cent used the seven-period schedule, and 19 per cent 
used the eight-period schedule. Fifteen per cent used an 
activity period. Modal time for opening was 8:30 a.m., 
dismissal was 3:30 p.m., length of school day (including 
noon hour) was seven hours, length of period was 55 min- 
utes, passing time was three minutes, noon period was 30 
peri Modal times were influenced by the size of the 
school. 

(2) Organization of the weekly schedule: To allow for 
flexibility in the schedule, 97 per cent of the visited schools 
excused students from study hall, 70 per cent excused stu- 
dents from class on occasion, 50 per cent scheduled some 
classes for double periods. Two hundred-seventy-nine 
minutes per week was the mean number of minutes for 
various subjects in a six-period schedule, 266 minutes for 








schools with a seven-period schedule, 236 minutes with an 
eight-period schedule, and 220 minutes with a nine-period 
schedule. Athletics and music were usually scheduled 
every day, other activities were scheduled on an average 
of three times a month. 

(3) Comparison of number of classes per teacher by 
type of schedule: Approximately 21 per cent more classes 
per teacher were offered in schools with an eight-period 
schedule than in schools with a six-period schedule. Ap- 
proximately 12 per cent more classes per teacher were 
offered in schools employing a seven-period schedule than 
in schools using a six-period schedule. Teachers in schools 
with an eight-period schedule taught an average of 8 per 
cent more classes than teachers in schools with a seven- 
period schedule. 

With 20 teachers in a school system, 19 more class 
sections a day can be offered with an eight-period than 
with a six-period schedule. Approximately 11 more class 
sections can be offered with a seven-period than with a 
six-period schedule. Approximately 8 more class sections 
can be offered with an eight-period schedule than with a 
seven-period schedule. 

(4) Teacher load: Teachers in schools using an eight- 
period schedule taught approximately 21 per cent more 


. Classes and 3 per cent more students, than did teachers 


in schools using a six-period schedule. When a modified 
Douglass teaching load formula was used little, if any, 
difference was found between teaching loads in schools 
with various types of schedules. 

(5) Opinions of teachers: Teachers with an eight-period 
schedule rated the length of the class period and the num- 
ber of study halls as less satisfactory than teachers in 
schools with less than eight-periods a day. Teachers with 
a six-period schedule rated the length of the class periods 
and the length of the school day as more satisfactory than 
teachers with an eight-period schedule. 

(6) Classroom utilization: Classrooms were used more 
frequently for classes in schools using the eight-period 
schedule than in schools using fewer periods per day. The 
use of classrooms (including special classrooms) also 
increased with the enrollment of the schools. 
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This study develops and presents specific proposals 
for an educationally sound and financially practicable state 
program for public school construction in the State of 
Colorado. In order to formulate the specific proposals 
for a state program for public school construction in 
Colorado, a study was made of a wide range of related 
problems which bear directly upon the state’s responsi- 
bility for providing a program of minimum school plant 
facilities in which to house the state’s minimum educa- 
tional foundation program. 
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The general, historical development of state and Fed- 
eral interest and participation in financing local public 
school construction was traced in this study and specific 
trends in the development of public school plant facilities 
in the State of Colorado were identified and reported. The 
study reviewed in detail the existing legal provisions for 
constructing public school plant facilities in the state with 
a view toward defining the legal framework within which a 
state program for public school construction in Colorado 
must operate. A number of socio-economic factors which 
are related directly to the state’s public school construc- 
tion needs, including (1) local school district organization, 
(2) growth and shift in the state’s population, (3) trends in 
public school enrollments, (4) adequacy of existing public 
school plant facilities, and (5) variations in local ability 
to finance public school construction, were studied and 
their implications for the development of a state program 
for public school construction were set forth. In addition, 
state financial assistance for purposes other than public 
education and Federal school construction activities in 
Colorado were studied to determine their relationship to 
and effect upon the development of a state program for 
public school construction. 

The state’s long-range and emergency school construc- 
tion needs and the state’s ability to meet its public school 
construction needs were analyzed and projected to Sep- 
tember of 1956. An analysis of the thirty-one state pro- 
grams for public school construction currently in operation 
in other states was made with a view toward their applica- 
bility to a state program in Colorado. The principles of 
state financing of public school construction which have 
evolved during the past half-century were examined and 
adapted in the light of current conditions in Colorado in 
order to formulate a statement of basic characteristics of 
a state program for public school construction in Colorado. 

Based on the major findings of this study, certain pro- 
posals for the establishment of a state program for public 
school construction in Colorado were formulated. The 
specific proposals for a long-range program of public 
school construction were applied to all school districts in 
the state of Colorado and the results thereof were tabulated 
and reported. 

The annual capital outlay need for the construction of 
public school buildings in Colorado were estimated to be 
$39,127,000 per year for a period of eight years, or until 
September of 1956. In order to meet this need, this study 
proposes the establishment of a state program for public 
school construction composed of three major parts, namely, 
(1) a long-range program, (2) an emergency program, and 
(3) a program for purchasing local school district bonds 
with state and Federal funds. 

The long-range program proposed the allocation of 
state and county funds to local school districts in annual 
allotments sufficient to replace needed school plant facili- 
ties over a period of fifty years. The emergency program 
proposed the establishment of a state public school building 
authority empowered to issue bonds, to construct public 
school buildings, and to rent public school buildings to 
local school districts. Title to public school buildings 
constructed and rented by the public school building author- 
ity would be conveyed to the local school district upon 
satisfactory completion of the lease-purchase agreement. 
It also was proposed that the bonds of school districts 
which may be required to pay an unusually high rate of 
interest in order to sell their bonds be purchased at a 
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reasonable rate of interest with Federal funds and the 
permanent school lands funds of the state of Colorado. 
Microfilm $7.60; Xerox $26.00. 597 pages. 
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New York University, 1958 


Chairman: Professor Frederick L., Redefer 


The Problem 

Since the institution in July, 1947, of a single salary 
schedule for all teachers in the New York City Public 
School System, a controversy has raged over the schedule’s 
alleged unfairness to the senior high school teachers. The 
High School Teacher’s Association is committed vehe- 
mently against the schedule and since 1950 has endorsed 
a “Code of Observance” whereby senior high school teach- 
ers have boycotted after-school activities as a means of 
expressing their opposition to the schedule. The Asso- 
ciation maintains that senior high school teachers deserve 
a salary greater than that for elementary and junior high 
school teachers, since it feels the job of the senior high 
school teacher is a more important and difficult one. Fur- 
thermore, the Association has alleged that the schedule 
has adversely affected their prestige, lowered their pur- 
chasing power, and represents the prime factor making 
for low morale among senior high school teachers. In 
fact, Dr. Benjamin Fine wrote in a recent article in 
The New York Times, about the controversy to the effect 
that, “There has been talk of a slow-down or even a 
strike. ”? 

The study was undertaken, therefore, to gather and 
present information which may prove helpful tothose wish- 
ing to bring about a better understanding first, of the prob- 
lems of teacher morale in general, and second, of the un- 
usual stand against the single salary schedule of the senior 
high school teachers, insofar as this stand relates to 
morale. To this end, this research has attempted to show 
that morale in six specially chosen senior high schools in 
the New York City Public School System is affected by the 
attitudes of teachers in these schools toward select per- 
sonnel factors in the school situation rather than primarily 
by attitude toward the single salary schedule. The writer 
has endeavored, therefore, (1) to determine the status of 
morale of the teachers in these schools as related to the 
select personnel factors, (2) to look for any relationship 
that might exist between the single salary schedule and 
morale, and (3) to search for any significant differences 
in composition and attitudes of those teachers opposing 
and those favoring the single salary schedule. ; 

It was assumed in the undertaking of the study that high 
morale is more conducive to a high quality educational 
program than is low morale and that itis possible to obtain 
an indication of the morale status of teachers through an 
evaluation of their attitudes as expressed on a teacher 
opinionnaire designed to show morale tendency. 
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Procedures 

Seven morale instruments were developed at New York 
University in Professor Frederick L. Redefer’s Seminar 
in Educational Personnel Administration. The writer was 
a member of the seminar group. 

The basic morale instrument (Instrument 100) was de- 
veloped to indicate the morale tendency of teachers, and 
the score obtained is called the Morale Tendency Score. 

The seven instruments were administered to teachers 
in a number of elementary, junior high and senior high 
schools in the public school system of New York City. In 
the six senior high schools of this study, the dataof a min- 
imum of 206 teachers were sufficiently complete for use. 





Status of Morale 

On the basis of the data derived from the basic morale 
instrument, the status of morale in the schools of this study 
tended to be low. In fact, morale tended to be low in the 
majority of the schools investigated in New York City by 
the seminar group. 





Single Salary Schedule and Morale 

Inasmuch as the High School Teachers Association has 
alleged that the single salary schedule constitutes the prime 
factor making for low morale among senior high school 
teachers, it seemed to the writer that it would follow that 
those teachers favoring the single salary schedule should 
have higher morale. The teachers of the schools of this 
study were divided therefore into those opposing and those 
favoring the single salary schedule, and the average Morale 
Tendency Scores of each of the two groups were compared. 
The findings indicated very conclusively that there was no 
significant difference between the Moral Tendency Scores 
of the two groups. Since the Morale Tendency Scores of 
both groups were low, attitude toward the single salary 
schedule appeared not to be the prime factor making for 
low morale. 





Personnel Factors and Morale 

Responses to Instrument 100 showed that morale was 
not very high with reference to any of the ten select per- 
sonnel factors of the instrument, but that morale was low- 
est with reference to “Board of Education and Central 
Administration,” “Personnel Practices,” and “Teacher 
and Pupils.” The effect which each of the ten might have 
on the picture of low morale cannot be minimized, but it is 
the opinion of the writer that reaction to either or all of 
the three personnel factors mentioned above might very 
conceivably make for the low morale among teachers in 
this study, rather than attitude toward the single salary 
schedule. 

The writer feels also that the results obtained have 
provided additional light on the overall problem of teacher 
morale, especially because the data available are from a 
complex, big-city situation. 





Significant Differences: “Oppose” Group vs. “Favor” 
Group 

The overall results of various tests for significant 
differences seemed to support the writer’s belief that there 
is very little difference in attitude between the “oppose” 
and “favor” groups toward their actual teaching situation. 
Notwithstanding certain expected exceptions, the attitudes 
of those opposing the single salary schedule generally do 
not differ to a significant degree from the attitutudes of 














those favoring. In fact, the similarity of the results, to- 
gether with the similarity of the Morale Tendency Scores, 
have led the writer to believe that perhaps more emotion 
than facts or reasons have been involved in the single 
salary controversy, emotion displaced perhaps from other 
factors through strong identification with an issue. 


Significance of Findings 

In view of the status of low morale in the schools of 
this study as determined from the responses to the basic 
morale instrument, mention is made of “A Study of the 
Relation Between Quality of Education and The Morale 
Status of the Faculty,” by William Kenneth Stosberg.? His 
study showed that if the morale tendency of teachers were 
found to be low, the quality of the educational program 
suffered. 

The writer does not purport that the finding of low 
morale in his study applies to the entire public school 
system in New York City, but at the same time he cannot 
dismiss this as a possibility, particularly in view of the 
morale scores found in the schools investigated in New 
York City. Further study might shed more light on this 
very important matter; but whether or not there is appli- 
cation, he feels nevertheless that in the light of Stosberg’s 
research, this finding in itself inthe six senior high schools 
studied warrants serious consideration by all concerned, 
lest the quality of the educational program of a sizeable 
group of our senior high school students should suffer. 
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AN EXPERIMENTAL INVESTIGATION AT THREE 
NAVAL SHORE STATIONS OF THE FACTORS 
AFFECTING UNDERSTANDING, ACCEPTANCE, AND 
USE OF A NEW MANAGEMENT TOOL, WITH 
IMPLICATIONS FOR HIGHER EDUCATION. 
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Willis Lynn Tompkins, Ph.D. 
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STATEMENT OF THE PROBLEM AND NEED 


Most administrators are concerned at one time or 
another with getting across new ideas and concepts to those 
whom they lead and serve. The leader in business and 
industry tries to get his subordinates to understand and 
accept company policies. The industrial supervisor or 
foreman tries to get his men to accept a new piece of 
equipment or a streamlined work process. The college 
president or dean tries to get his faculty members to im- 
prove the curriculum and the quality of the teaching. The 
military leader is confronted with the problem of indoc- 
trinating and training his forces in utilizing new weapons, 
in following unified procedures, and in changing methods. 

The study had its origin in the very practical question: 
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How does the administrator get those with whom he works 
to understand, accept, and use new ideas and concepts? 
What are the factors which get in the way of the under- 
standing, acceptance, and use of new proposals and new 
concepts? What are the factors which expedite their un- 
derstanding; acceptance, and use? The investigations 
were carried on at three naval shore stations. The central 
concern of the investigations was the problem of getting 
naval personnel to understand, accept, and use work meas- 
urement as a management tool. Work measurement is de- 
fined here as a management tool which shows the relation- 
ship between work turned out and the man-hours it took to 
turn out that work. 

Based on the assumption that the problem and the need 
of the administrator in the Navy and in higher education 
are reasonably comparable, the findings of the Navy study 
were reexamined to see what meaning and what implica- 
tions they have for the college administrator in activating 
and codrdinating the various phases of higher education. 


OBJECTIVES OF THE STUDY 


The following specific objectives were the significant 
guidelines which structured the nature and scope of the 
study: 

1. To evaluate the manual-directive approach in getting 
naval personnel to understand, accept, and use work meas- 
urement 

2. To search for an effective means of work measure- 
ment indoctrination and training 

3. To determine some of the factors which influence 
understanding, acceptance, and use of work measurement 
in the naval shore situation 

4. To draw implications from the findings in the naval 
shore situation for administration in higher education 


METHODS AND PROCEDURES USED 


Emphasis was placed on working in the field at the 
operating level to gather evidence pertaining to the objec- 
tives of the study. In gathering this evidence, it was nec- 
essary to accomplish the following: 

1. Conduct personal interviews with naval personnel 
at three large naval shore stations 

2. Devise and administer a questionnaire to get a 
measure of understanding of and attitude toward the Navy 
Shore Estabiishment Work Measurement System 

3. Devise and administer a “Work Measurement In- 
formation Form” 

4. Devise and administer a “Group Meeting Evaluation 
Form” 

5. Devise and administer a revised “Small Group Meet- 
ing Evaluation Form” 

6. Write (with subsequent revisions) a “Work Measure- 
ment Manual” for use in the experimental introduction of 
work measurement at the local command level 

7. Hold small group meetings with naval personnel in 
order to introduce the subject of work measurement 

8. Work individually with naval personnel to help them 
get a work measurement system installed 

9. Keep field logs of observations 

10. Analyze work measurement reports submitted to 
the center commanders 

11. Draw general conclusions regarding factors influenc- 
ing the use of work measurement programs and their im- 
plications for higher education 


CONC LUSIONS 


The conclusions presented here were derived from 
data gathered at three large naval shore stations and 
from many personal contacts in the field work at these 
naval stations. In order to show how the conclusions tie 
in with the objectives of the study, they were organized 
under the following headings: (1) conclusions with re- 
spect to the effectiveness of the manual-directive ap- 
proach as a means for getting naval personnel to under- 
stand, accept, and use work measurement; (2) conclusions 
with respect to what is an effective means of getting 
naval personnel to understand, accept, and use work 
measurement; (3) conclusions with respect tothe factors 
which influence understanding, acceptance, and use of 
work measurement among naval personnel at the local 
command level; and (4) conclusions as to implications 
of the work measurement study for higher education. 
(These conclusions are described in Section E.) 


Conclusions With Respect To The Effectiveness Of The 
Manual-directive Approach As A Means For Getting Naval 
Personnel To Understand, Accept, And Use Work Meas- 
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urement. 
With respect to the effectiveness of the manual-di- 


rective approach as a means for getting naval personnel 
to understand, accept, and use work measurement, the 
following conclusions were drawn: 

1. Using a manual-directive approach, it is probable 
that naval personnel can understand the mechanics of a 
work measurement system, yet not believe in it and not 
accept it as an integral part of their own point of view. 

2. A manual-directive approach does not allow naval 
personnel at the local command level to participate in 
developing or establishing any part of the work measure- 
ment system. 

3. A manual-directive approach does not encourage 
local naval personnel to see the uses of work measure- 
ment as a management tool. 

4. A manual-directive approach encourages arti- 
ficial manipulation of the work measurement figures to 
the advantage of the local group. 

5. A manual-directive approach fosters a hostile 
attitude toward a work measurement system introduced 
by this means. 

6. The use of an approach consisting of a work meas- 
urement manual and a directive from higher authority 
is a relatively ineffective means of introducing work 
measurement to naval personnel at the local command 


level. 


Conclusions With Respect To What Is An Effective Means 
Of Getting Naval Personnel To Understand, Accept, And 
Use Work Measurement 
~~ With respect to what is an effective means of getting 
naval personnel to understand, accept, and use work 
measurement, the following conclusions were drawn: 

1. There is no single device or means which by it- 
self will accomplish an effective job of getting naval 
personnel to understand, accept, and use work measure- 
ment. A manual alone will not do it; pressure alone 
will not get the job done effectively. 

2. A relatively effective means of getting naval per- 
sonnel to understand, accept, and use work measure- 
ment is a self-applied, “help them help themselves” 
approach made up of the following parts: 
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(a) A manual covering the basic facts of work meas- 
urement 


(b) A directive from higher authority promulgating 
the work measurement system and establishing 
a plan for reports and follow-up 


(c) Small group meetings to explain the basic concepts 
of work measurement and to act as a means for 
getting the people involved in work measurement 
(The small group meeting aids both understanding 
and acceptance.) 


(d) Staff assistance in getting the work measurement 
system started and in codrdinating the program 


(e) Appropriate action from top officers showing that 
the work measurement facts are being analyzed 
and used in the activities of planning, organizing, 
and controlling the operations of the station 


Conclusions With Respect To The Factors Which Influence 
Understanding, Acceptance, And Use Of Work Measure- 
ment Among Naval Personnel At The Local Command 
Level 

Much variation was found among naval personnel in 
regard to the degree of their understanding, acceptance, 
and use of work measurement. With respect to the fac- 
tors which influence understanding, acceptance, and use 
of work measurement among naval personnel at the local 
command level, the following conclusions were drawn: 

1. The degree to which a fear of accountability pre- 
vails is a factor which affects the understanding, accept- 
ance, and use of work measurement. 

2. Understanding, acceptance, and use are influenced 
by the degree to which there is evidence of the backing 
and support of the top echelons of command. 

3. The amount of time available to prove the system 
is a factor which affects the understanding, acceptance, 
and use of work measurement. Full understanding and 
acceptance donot come immediately, only after the people 
get involved in the system and see it in operation. 

4. Understanding, acceptance, and use of work meas- 
urement are affected by the amount of anxiety over how 
the work measurement facts will be used by higher 
authority. 

5. Understanding, acceptance, and use of work meas- 
urement are affected by the degree to which personnel 
feel that they have some control or “say-so” in getting 
men and materials if they need them. 

_ 6. Understanding, acceptance,’ and use of work meas- 
urement are fostered when all persons involved feel that 
they have some flexibility in working out the details of 
the work measurement system as it applies to them. 

7. Understanding, acceptance, and use of work meas- 
urement are affected by the individual’s breadth of vision 
concerning over-all Navy management and personnel 
problems. 

8. Understanding, acceptance, and use of work meas- 
urement are influenced by the degree of appreciation a 
person has of how the work measurement system will 
affect his status and expenditure of effort on the job. 

9. Understanding, acceptance, and use of work meas- 
urement are affected by the degree of participation on 
the part of the people at the division and departmental 
level in the details of setting up the system. 

















10. Understanding, acceptance, and use of work meas- 
urement are affected by the degree to which there is a 
realization that the commanding officer considers the 
system important and that some follow-up action will be 
taken and recognition given. 

11. Before full understanding, acceptance, and use of 
work measurement are achieved, personnel need the 
experience of seeing the uses of work measurement in 
successful operation. 

12. Understanding, acceptance, and use of work meas- 
urement are influenced by the degree to which the data 
coming from the work measurement system are tied in 
with and used in the operation and management of the 
entire naval shore station. 


IMPLICATIONS FOR ADMINISTRATION IN 
HIGHER EDUCATION 


It is suggested that, with reasonable variations, each 
of the following seven operational principles of adminis- 
tration discovered in the naval shore situation may be 
applied to the area of administration in higher education. 


1. The Use of Authority and Pressure Alone is Not Ef- 
fective 

As the college administrator codrdinates the various 
phases of higher education, it may be implied that insome 
of these areas the faculty members will not be convinced 
by the use of authority alone. For example, the use of 
autocratic methods will not be effective very long in moti- 
vating faculty members to study and evaluate the curricu- 
lum of the institution. It may be implied from what was 
found in the Navy study that the use of pressure and auto- 
cratic methods will cause faculty members to comply with 
the minimum requirements but never be motivated to really 
accept, believe in, and work in their responsibility for 
studying and evaluating the curriculum. 

In the student personnel phase of higher education, the 
effective college administrator will not make all the deci- 
sions. For example, he will not be autocratic in regard 
to the methods used in enforcing student discipline. He 
will not dictate as to the details of the freshman orienta- 
tion program or the menus to be served in the college 
dining halls. Moreover, in the instruction phase of higher 
education, the effective college administrator will recognize 
that there is no one right way to teach. He will not insist 
on a lock-step pattern for all teachers to follow. Some 
freedom and flexibility needs to be provided for at the 
operative level in working out the ways and means for 
reaching the established objectives. 

This does not mean that there is no place in higher 
education administration for the use of authority and pres- 
sure from the top. In some matters the effective college 
president or dean does act in what may seem to be an 
autocratic manner because ways have not been developed 
for effective cooperative action. 





2. Increased Personnel Participation in Policy-Making 
Increases Personnel Support of the Program 

Getting faculty agreement and support is influenced by 
the degree of participation on the part of the faculty people 
in making plans and decisions. In the faculty personnel 
phase of higher education, this means that faculty accept- 
ance and support of new staff members are enhanced if 
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if the faculty members are given some chance to partici- 
pate in their selection. The same implication would apply 
to the promotion of faculty members. In the curriculum 
phase of higher education, if faculty members are given a 
part, for example, in considering the proper range and 
thoroughness of the offerings in general education, they 
are more likely to codperate in and support the general 
education curriculum which is adopted. Moreover, in the 
important area of the faculty advisory system, if faculty 
members are not only to understand the faculty advisory 
sytem but also to believe in it and use it effectively, they 
must have some part in setting it up. 


3. The Degree to Which an Individual Possesses a Breadth 
of Vision Concerning Over-all Problems is an Important 
Factor in His Effectiveness in the Organization in Which 
He Operates 

The college administrator’s success in getting things 
to *take” with faculty members is affected by the individual 
faculty member’s breadth of vision concerning the over-all 
objectives and problems of the institution of which he is a 
part and by his awareness of the problems and issues con- 
fronting higher education in general. This finding cuts 
across all the phases of administration of higher education. 

There is probably no area of higher education which 
could not be administered more effectively if the personnel 
involved had a better appreciation of the over-all objectives 
and problems and issues confronting institutions of higher 
learning. This means then that greater effort should be 
made to make the college faculty aware of the over-all 
problems and issues of higher education. Faculty bulletins, 
special faculty meetings, and a faculty reading shelf are 
ways in which more emphasis might be given to helping 
faculty members become more aware of the “big picture” 
in higher education. 














4. Confidence in Administrative Officers is an Important 
Factor in Successful Administration 

The college administrator’s success in getting faculty 
cooperation will be influenced by the degree of confidence 
the faculty members have in their administrative officers 
and in their manner of using information which is given 
them. This means that the potential value of having in- 
structors turn in course outlines or syllabi can be realized 
more fully and faculty acceptance can be more prominent 
if less anxiety exists concerning how this material might 
be used by the college administrator. In the student per- 
sonnel area, this means that the entire counseling system 
must be based on a confidence that information given will 
not be publically revealed or misused by those in positions 
of responsibility and authority. 








5. Time is Necessary For Full Understanding and Accept- 
ance of Programs 

The amount of time available to test the worth of an 
institutional policy or decision is a factor which affects 
the understanding, acceptance, and use of the policy or 
decision. For example, it should not be expected that 
complete understanding or acceptance of a new plan for 
general education will come immediately. Likewise, time 
will be necessary for the general acceptance of a newly 
appointed college administrative officer or faculty member. 








6. Top-level Support and Follow-up Action are Important 
Getting faculty members to codperate, to propose new 
ideas, and to accept and put into operation the ideas of 
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others is affected by the degree to which there is a reali- 
zation that the top administrative officers of the college 
consider that these things are important and that some 
follow-up action will be taken and recognition given for 
work done. This means that the effective college adminis- 
trator must be alert to ways in which he can give recogni- 
tion to such things as good work on faculty committees, 
work in the faculty counseling system, the improvement of 
instruction, work with student groups, and faculty research 
work. 


7. The Small Group Meeting is an Aid to Understanding 
and Acceptance 

The small group meeting can be used effectively in the 
orientation of new faculty members. It may be an effective 
means of bringing about a better understanding and working 
relationship between members of one division and another, 
or one service office and an academic department. More- 
over, in a situation where an administrator is trying to get 
his faculty to move forward, but is limited by a conserva- 
tive dean, registrar, or department head, the small group 
meeting can be the means whereby other faculty members 
become enthusiastic about a proposal for change. Simi- 
larily, the group meeting may reveal desirable alterations 


in the proposal. 
Microfilm $3.20; Xerox $11.00. 247 pages. 
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DESIRABLE FEATURES OF A PUBLIC SCHOOL 
TRANSPORTATION INSURANCE PROGRAM 
(FOR THE STATE OF MICHIGAN) 


(L. C. Card No. Mic 59-4707) 


Paul Jay Voskuil, Ed.D. 
Wayne State University, 1959 


Adviser: Dr. Harlan L, Hagman 


It is the purpose of this study to (1) determine the status 
of the over-all program of school bus transportation insur- 
ance in Michigan, (2) review statutory provisions in other 
states affecting school bus transportation insurance, and 
(3) recommend practices and procedures which will best 
meet the needs of all school districts in the state. 

The normative survey was used to secure information 
pertinent to the study. Factual information in reference to 
state laws, administrative regulations, and court decisions 
affecting the status of school bus transportation in the 
forty-eight states was secured through the use of a ques- 
tionnaire. The questionnaire was sent to the Division of 
Transportation, State Department of Public Instruction in 
each of the forty-eight states. Factual information regard- 
ing school bus transportation insurance practices in Michi- 
gan High School Districts was obtained through the uses of 
a questionnaire sent to school superintendents in high. 
school districts employing twelve or more teachers. Three 
hundred and sixty-six completed questionnaires, or 78 per 
cent, were returned. 

The study revealed that there is a lack of uniformity 
among the forty-eight states concerning the legal status of 
school bus transportation insurance. The results of the 
survey of the forty-eight states revealed that: 
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. A significant nv.~ber of states have not clarified 


the legal status ui school bus insurance. 


The legal requirements for the basic types of insur- 
ance do not present a pattern of uniformity among 
the forty-eight states. 


A significant number of states do not require that 
schools carry comprehensive insurance for the 
protection of school district property. 


A significant number of the states permit or require 
school districts to carry comprehensive and collision 
insurance on privately owned vehicles even though 
the district is not legally liable. 


A significant number of the states have failed to 
establish minimum requirements for the amounts 
of bodily injury, property damage, and medical pay- 
ment insurance to provide adequate protection for 
injury to persons or property. 


The study revealed that there is little uniformity in 
general practices among Michigan school districts in se- 
curing school bus transportation insurance. The following 
conditions exist. 


a. 


10. 


11. 








A significant number of schools are not receiving 
rebates for buses not used in the summer. 


. There is a significant positive correlation between 
the cost of premiums and the use of competitive bids. 


. A significant number of schools are not taking ad- 


vantage of competitive bidding when purchasing in- 
surance. 


. A significant number of schools which are eligible 


for fleet discounts are not receiving such discounts. 


Fleet rates received by the schools are not con- 
sistent with the classification size of the fleet. 


There is no correlation between insurance rates 
and the type of company or agent. 


. A significant variation exists among schools in ref- 


erence to the amounts of insurance carried by types 
of insurance. 


A significant number of schools are carrying in- 
sufficient amounts of insurance based on the recom- 
mendations of the Michigan State Department of 
Public Instruction. 


. The wide range in premium rates indicates a lack 


of standardization of rates among school districts. 


The highest premium rates generally are paid by 
school districts which operate less than five buses. 


The loss ratio experienced by the schools was very 
low based on the amount of money paid in premiums 
for the different types of insurance in relation to the 
amount of claims paid by the insurance companies. 
Microfilm $3.55; Xerox $12.20. 276 pages. 





ANDREW D. WHITE AND THE ROLE CF THE 
UNIVERSITY CONCERNING STUDENT LIFE 


(L. C. Card No. Mic 59-6129) 


William David Zimmerman, Ph.D. 
Cornell University, 1959 


University students of the mid-twentieth century are 
demanding more freedom and more responsibility in the 
realm of student life. In asking for freedom from college 
regulations, students are questioning the very right of the 
university to regulate student life--that which affects them, 
not as students engaged in course work, but as individual 
members of the college community. College administra- 
tors, student personnel workers, and faculty need to under- 
stand the role of the university in student life as they de- 
termine and interpret the aims of the institution. To help 
promote such an understanding this study examines the 
ideas and practices of one of America’s foremost univer- 
sity administrators in the period after the Civil War, An- 
drew D. White, the first president of Cornell University. 

The thesis focuses attention upon four questions: Does 
the university have the right to regulate student life? If 
so, on what basis? What means have been used to regulate 
student life? What has been the rationale behind these 
means? Concerning the first question, White followed the 
pattern of thought evolved by colonial colleges: he never 
questioned whether the University had the right, for he 
believed the regulation of student life to be not only a duty 
of the University but a necessary aspect of education. 

If colleges and universities assume this right, on what 
basis do they do so? One or both of two reasons provides 
the answer. The first concerns the educational aims of the 
institution. Because he held that man should develop him- 


_ self socially, religiously, morally, and physically, as well 


as intellectually, White set forth the purpose of a Cornell 
education to be “the absolute and essential importance of 
human development in its richest diversity.” In seeking 
the fullest development of the individual the University 
thereby extended its interest to the whole life of its stu- 
dents, and thus nothing was foreign to the interests of the 
University which concerned students. The second reason 
why institutions regulate student life is the purely practical 
aspect of controlling students as members of the college 
community; the simple fact that many adolescents gather 
at one place necessitates procedures and rules of order. 
Because the enrollment only once numbered over 600 dur- 
ing his presidency, White never faced the problems arising 
from sheer numbers of students who attend mid-twentieth 
century universities. 

Regarding the means used to regulate student life and 
the underlying rationale, White was among the more en- 
lightened educators in the nineteenth century who broke 
from the colonial idea that colleges exist “in loco parentis.” 
Consistent with his theory that students came not to be 
educ’ .ed but to educate themselves and that student life 
shou. i be a maturing process, he presented opportunities 
for them to exercise self-control. In discipline he treated 
students as men capable of governing themselves and held 
them accountable in theory, if not always in practice, for 
gentlemanly conduct; in housing he advocated that students, 
both men and women, live off campus with private families 
or in the fraternity houses, which later became his ideal 
for housing men. Dormitories existed only because off- 
campus facilities were not of sufficient number. In an 
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effort to suggest guidposts for exercising this large degree 
of freedom White exhorted students in annual speeches to 
develop themselves in mind, body, heart, and soul as areas 
important for the fully educated man. The philosophy of 
student life which White stamped upon the course of Cor- 
nell gives historical perspective to present-day concepts 
of student life and the accompanying problems. 

Microfilm $2.30; Xerox $8.20. 176 pages. 
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AN ANALYSIS OF THE PROBLEMS OF 
OLDER PEOPLE ACCORDING TO SEX, AGE, 
INCOME AND MARITAL STATUS. 


(L. C. Card No. Mic 59-5315) 


Lawrence Halzel, Ed.D. 
Boston University School of Education, 1959 


Purpose.--To construct a problem check list which 
would permit the older person to express his problems in 
an objective manner and to analyze the problems selected 
by older people in relation to their sex, age, income and 
marital status. 

Methodology and Procedure.--The following procedure 
was used in the construction and use of the problem check 
list: 


1. Problem areas were selected from a review of the 
literature and from suggestions given by workers in the 
field of Gerontology. | 


2. Older people were contacted through organizations and 
agencies in the metropolitan Boston area, and asked to 
list their problems. Further, suggestions of possible 
problems were contributed by staff people in hospitals, 
clinics, mental institutions, and finally the literature 
was combed for problem ideas. A total of over 2,000 
items were collected. After combining and telescoping 
the items, 199 items possessing face validity were 
assembled in check list form. 


3. Two groups of judges reviewed the problem items and 
problem areas to determine whether they adequately 
represented the problems of oider people. 


4. The completed check list was administered to 300 older 
people (200 female; 100 male). Each person was also 
requested to underline the two biggest problems in each 
area. 


Results.--The item analysis for the male population 
revealed that only 9.5 per cent of the items discriminated 
between age groups, 19.5 per cent of the items discrimi- 
nated among income groups, and 38.5 per cent of the items 
discriminated among marital groups. 

The analysis of the items for the female population 
showed that by age 13 per cent of the items had discrimi- 
native power. For the income breakdown, 31 per cent were 
significant and for the marital status, 26 per cent of the 
items differentiated among the groups. 

The results of the analysis of the relation of problem 
areas to the variables of age, income, and marital status 
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for the male population were as follows: Using the F test 
of significance, no areas revealed significant differences 
between groups when compared by age. Three areas were 
significant and thereby discriminated among the income 
groups. Eight areas showed significant differences among 
the marital groups. 

The results of the analysis of the relation of problem 
areas to the variables of age, income, and marital status 
for the female population were as follows: Using the F 
test of significance, three areas revealed significant dif- 
ferences between the age groups. Six areas discriminated 
among the income groups. Five areas showed significant 
differences among the marital groups. 

The analysis of biggest problems failed to show any 
significant difference among the variables for the male 
population. Only two items had any discriminating power 
among the variables for the females. 


Conclusions 


1. Problems of males over 65 are not related to their 
chronological age. This finding suggests that chronologi- 
cal age is not a suitable criterion for use in defining prob- 
lems of older people. 


2. Level of income has a bearing on the number of prob- 
lems older males have in the areas of Loneliness, Finan- 
cial, and Recreation and Leisure Time. 


3. Marital status of the older male relates directly to the 
number of problems he will have in the areas of Housing, 
Financial, Recreation and Leisure Time, Interpersonal 
Relations, Loneliness, Health, Medical Care, and Employ- 
ment. 


4. Group placement on the basis of chronological age 
makes a difference in the number of problems females 
will have in the areas of Health, Retirement, and Employ- 
ment. 


5. The income level of the female will determine the num- 
ber of problems she has in the areas of Loneliness, Fi- 
nancial, Health, Medical Care, Recreation and Leisure 
Time, and Interpersonal Relations. 


6. The marital status of the female will determine the 
number of problems she has in the areas of Financial, 
Recreation and Leisure Time, Interpersonal Relations, 
Loneliness and Medical Care. 

Microfilm $3.05; Xerox $10.40. 235 pages. 









































THE MEASUREMENT OF PERSONNEL DIFFERENCES 
BETWEEN SELF-SELECTED GROUPS OF ADULT 
FARMERS IN FARM MANAGEMENT 
AND ADULT EDUCATION 


(L. C. Card No. Mic 59-6059) 
Loyal Wilson J’ 3, Ph.D. 
University of Min..esota, 1959 


Adviser: Gordon I, Swanson, Ph.D, 


Purpose 


This study was made to determine whether there are 
significant and practical differences between three groups 
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of adult farmers: Group I, Farmers in the Minnesota Co- 
operative Farm Management Service; Group I, Farmers 
in Adult Farmer Classes; Group III, Farmers who are in 
neither of the first two groups. The practical aspect of 
any statistical differences will lie in the field of Agricul- 
tural Education as it is practiced with adult farmers. 


Procedures 


From lists of farmers supplied by vocational agricul- 
ture teachers in Minnesota, random samples were drawn. 
The individual farmers in the samples were interviewed 
by agriculture teachers to obtain data on nine variables, 
including Intelligence as measured by SRA Verbal Form. 

The data collected were subjected to a multivariate 
analysis of variance, testing the significance of the differ- 
ences in means between groups. The statistic, Generalized 
Distance (D”) was used, and significance of D’ tested by 
means of the F distribution. 





Findings 


No significant differences in means were found except 
in the variables of Age and Years of Farm Experience. 





Conclusions 


This study may be interpreted to indicate that curricula 
and methods used in adult education of farmers are equally 
applicable to all groups of farmers considered, unless Age 
or Years of Farm Experience could be considered to be 
critical factors. Microfilm $2.00; Xerox $5.00. 97 pages. 





A STUDY OF A FOUR-YEAR PILOT RUN OF AN 
OFF-THE-JOB TRAINING PROGRAM FOR EMPLOYEES 
IN KEY PRODUCTION AND MAINTENANCE JOBS 


(L. C. Card No. Mic 59-5912) 


Joseph Stanley Kopas, Ph.D. 
The Ohio State University, 1959 


Rapid technological progress in industry has resulted 
in major changes in the performance requirements of jobs. 
The senior employees who, because of their experience 
and length of service, are performing the key operating 
and maintenance jobs in industry are affected most by those 
changes. Moreover they are in the poorest position to cope 
with the situation. They need training in applied technology 
if they are to keep abreast of the technological progress 
of industry. 

However, their limited formal training, age, past expe- 
rience, traditional attitude toward the value of “theory” 
versus experience, and the absenc? of the motivation typi- 
cal of younger employees interested in advancement and 
higher earnings presented a unique problem which the 
existing training programs did not meet effectively. 

The management of Republic Steel Corporation, recog- 
nizing the implications of this problem, decided to develop 
experimentally a program on a pilot basis in the Cleveland 
area of its operations. Four years of experimental devel- 
opment and operation of the Pilot Program produced a 
program that was regarded as highly successful and effec- 
tive by Company management and employee trainees alike. 





This program experience and data formed the basis of 
this study. The study includes a description of the Pilot 
Program, an analysis of the personnel policy and an ap- 
praisal of the educational factors that contributed signifi- 
cantly to its success. 

The following are some of the significant findings and 
conclusions of the study: 

Although the enrollment was voluntary and the attend- 
ance on the employees’ own time, both were unusually 
high. Ninety percent of the employees recommended for 
the courses enrolled, and approximately two out of three 
satisfactorily completed the training. 

Employee interest was reflected in regular attendance, 
enthusiastic participation and demands for more courses. 
Management interest manifested itself in the rapid expan- 
sion of the program in the Cleveland district and the spread 
of the program to three other districts. 

Using key management employees of each department 
as part-time instructors and training them to do a creative 
teaching job made the educational experience for the senior 
employees an interesting and practical search for knowl- 
edge. It helped them to relate the knowledge to their expe- 
rience, thereby establishing its value and applicability to 
improved job performance. 

Though much time and effort were used to develop vis- 
ual and educational aids and considerable equipment was 
involved, the annual cost was relatively small ($1.52 per 
enrollee) in view of the major contribution which these 
aids made to the program. 

The interweaving of theory with the practical experience 
of the enrollees within the framework of departmental 
operations was another important factor in the success of 
the program. 

Probably the most significant factor in the study was 
the proof it provides that employees in industry are liter- 
ally “hungry” for training that will help them keep abreast 
of the technological changes taking place in their jobs. 
They willingly cooperate in any practical educational ef- 
forts management makes to help them meet their jobneeds. 

The cost was surprisingly low for the results obtained. 
For example, the data shows that all the costs, including 
course development, amounted to $195.00 per enrollee for 
three years of training. Based on an average of seventeen 
years of anticipated use of the technical knowledge gained 
by the typical employee enrolled, this amounts to a mere 
$11.50 annual cost for improved job performance on the 
part of employees who are paid approximately $8400 an- 
nually and are performing important and critical production 
and maintenance jobs in the company. 

Microfilm $3.35; Xerox $11.40. 258 pages. 


SETTING UP BASIC CRITERIA FOR IMPROVING A 
BUSINESS MANAGEMENT TRAINING PROGRAM 
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Norman Claire Olson, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Wilson B. Thiede 


The purpose of this study was to set up criteria on 
which to base future management training activities in the 
particular Company studied. The problems investigated 
are stated in the form of three questions: 
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1. What are the stated objectives for the existing man- 
agement training program ? 

2. What are the specific training needs of the present 
management participants in relation to objectives ? 

3. What basic criteria are proposed for the future 
conduct of this management training program? 

To answer the first question, each member of top man- 
agement, consisting of the president and those reporting 
directly to him at the vice-presidential level, were inter- 
viewed. Ten specific training objectives, described the 
123 specifications of performance sought, and nine general 
objectives resulted. 

To answer the second question, an analysis was made 
of training needs data about 126 management persons, 
classified by management levels and occupational groups. 
Interpretations of this data from psychological tests, per- 
formance appraisals, self-analysis, and interviews, were 
made to determine where individuals fall short of the train- 
ing objectives, thus indicating training needs. 

The resulting totals were interpreted, and examined 
in the light of pertinent general objectives and management 
policy decisions to determine training needs to be used as 
basic criteria. 

Basic criteria proposed for future training activities 
consisted of 56 of the original 123 specifications of train- 
ing objectives and eight of the ten original specific train- 
ing objectives. The proposed training objectives are listed 
below in rank order of number of needs discovered and in 
order of proposed application as training program criteria. 

1. Tactful handling of difficult situations 

2. Ability and willingness to develop the potential abil- 
ities of others 

3. Poise and self-confidence 

4. An open-minded approach to problems 

5. An active desire for self-improvement 

6. An attitude of optimism and faith in others 

7. Ability to make good decisions and plans 

8. Effective communication of ideas to others 

The first proposed training objective, “tactful handling 
of difficult situations,” was considerably above all other 
objectives in terms of number of needs reported. In view 
of the vast amount of management literature written on 
the needs in the area of communications, it is interesting 
to note that this is the lowest ranked objective of the cri- 
teria. This illustrates well the need for well-founded 
criteria so that particular training objectives are not over- 
emphasized relative to the real needs of the situation. 

It was found that the greatest relative need for training 
was at the highest management level studied. Further- 
more, that where the demands of the position were great- 
est relative to particular objectives, there also the needs 
were greater relatively. In this respect, the highest level 
of management, with the greater responsibility for other 
persons, had the greatest relative need for the above- 
listed proposed objectives, numbers one, two, and six, 
which appear to be “other-person” oriented. In contrast, 
the beginning level of management, with less responsibility 
for others and more for oneself, had the greater relative 
need for proposed objectives, numbers three, four, and 
five, which appear to be largely “self” oriented. 

Using these conclusions indirectly as a basis, recom- 
mendations were made for improving the Company man- 
age-training program based on the observations and opin- 
ions of the author gained during the course of this study 
and his seven years of training experience with the Com- 
pany studied. Microfilm $3.65; Xerox $12.40. 281 pages. 





A STUDY TO DETERMINE A MASTER PLAN 
FOR POST-SECONDARY VOCATIONAL-TECHNICAL 
EDUCATION FOR THE STATE OF OHIO 


(L. C. Card No. Mic 59-5937) 


Carl John Schaefer, Ph.D. 
The Ohio State University, 1959 


This is a study to develop a master plan, which will 
include criteria, legislation, geographic regions, number, 
curricula offered, finances and facilities for post-second- 
ary vocational-technical institutions in Ohio. It is predi- 
cated on the hypothesis that the need for vocational-techni- 
cal education on a post-secondary school level in Ohio has 
been established through previous research and inquisition. 

The procedures used in this research included the de- 
velopment of a rationale of vocational-technical education 
by means of a library investigation. This was followed by 
a statistical study of the composition of states having post- 
secondary vocational-technical education and the selection 
of six states with a complexion similar to Ohio; namely, 
population, labor force, manufacturing, construction con- 
tracts, personal income and retail sales. A comparison 
study was next made of vocational-technical state legis- 
lation of six selected states: California, New York, Michi- 
gan, Pennsylvania, Illinois, and Texas. This was followed 
by an opinion survey questionnaire circulated to a group 
of experts within each of the six states resulting in forty- 
nine criteria which formed the basis for the proposed 
Master Plan for Ohio. 

The development of the master plan includes six parts: 
(1) A plan for the authorization to establish and maintain 
vocational-technical institutes provides for state financial 
aid as a legal basis for the establishment of post-second- 
ary vocational-technical education. (2) A plan of organi- 
zation and administration outlines the geographic ar- 
rangement of the state, which is subdivided into twenty 
well-established economic areas meeting the criteria es- 
tablished by forty-four national experts. The establish- 
ment of two post-secondary vocational-technical institutions 
for each economic area by 1967 is cited as a realistic 
objective. (3) A plan for level of program and curricula 
delineates the thinking of the experts concerning actual 
offerings of post-secondary vocational-technical institu- 
tions. (4) A plan for facilities and financing attempts to 
provide an adequate and realistic means of meeting capital 
outlay and operating costs. Capital costs are apportioned 
on a 50-50 per cent state and local basis. Operating costs 
are portioned 1/3 state, 1/3 local, and 1/3 tuition unless 
the vocational-technical institute district Board of Trus- 
tees elects to assume a portion or all of the student tuition. 
(5) A plan of supervision and instructional staff outlines 
the personnel designated to execute the policies as set 
forth by the Board of Trustees and the required certifi- 
cation of teachers. The chief administrative officer of a 
district maintaining a vocational-technical institute is 
appointed by the Board of Trustees and carries the title 
of president. Minimum teaching qualifications consist of 
a valid teaching certificate and a pre-determined amount 
of occupational experience where applicable. (6) A plan of 
admission describes the need for minimum admission re- 
quirements and proper guidance and counseling essentials. 

The sum total of these plans constitutes the proposed 
Master Plan for the state of Ohio. 

Implications for further study are stressed in the con- 
cluding chapter. Microfilm $3.20; Xerox$11.00. 246 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 






















































POE RELL ITA rr IY 











EDUCATION 





2131 





EDUCATION, HISTORY 


THE WISCONSIN STATE COLLEGES 1875 - 1955 
WITH RESPECT TO THE FUNCTION OF 
PREPARING SECONDARY SCHOOL TEACHERS 


(L. C. Card No. Mic 59-5745) 


Richard Paul Bailey, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Edward Krug 


In 1875 the Wisconsin legislature authorized the es- 
tablishment of free high schools in the state, and the growth 
began which resulted in a vast system of public high schools 
covering the state in 425 districts. The normal schools of 
Wisconsin accordingly began adding the preparation of 
secondary school teachers to their original function of 
preparing elementary school teachers. This study pre- 
sents the development of this function of preparing sec- 
ondary teachers in the normal schools. Primary sources 
used for the study included the minutes and resolutions of 
the Board of Regents of Normal Schools; articles appear- 
ing in the Wisconsin Journal of Education; legislative ac- 
tions from documents on file in the Legislative Reference 
Library; the annual and biennual reports of the State De- 
partment of Public Instruction; letters on file in the office 
of the Board of Regents of State Colleges between officials; 
and selected newspaper editorials and articles describing 
changes made. Secondary sources include early general 
histories of education in Wisconsin and later specific his- 
tories of some one institution or aspect of education in the 
state. Selected histories of teacher education nationally 
have been used to place Wisconsin in a national setting 
during certain periods. 

For a time following the free high school law the nor- 
mal schools tried to carry on the preparation of both ele- 
mentary and secondary teachers in the same two-year 
“advanced course.” The course followed a two-year “ele- 
mentary course” in the normal schools, or graduation from 
high school. At the insistence of normal school presidents 
and Wisconsin city superintendents the Regents in 1921 
authorized the schools to offer three- and four year courses 
for the preparation of high school teachers. In 1926 the 
state legislature approved the awarding of the bachelor’s 
degree and renamed the institutions Teachers Colleges. 
The four-year course was for the preparation of high school 
teachers and shorter courses were for the preparation of 
elementary school teachers. The two-year course for 
elementary teachers was abolished at all of the colleges 
in 1933, except for the preparation of teachers for rural 
community schools. 

The following observations have emerged from this 
study of the Wisconsin State Colleges: (1) the improve- 
ment of one school system seems to stimulate other sys- 
tems to improve themselves; (2) one institutional leader 
often emerges to pilot other institutions toward educational 
change; (3) close cooperation between the University and 
private colleges in Wisconsin has existed historically with 
the State Colleges often finding sympathetic cooperation 
possible with the public high schools; (4) a constant im- 
provement in the educational preparation of faculty mem- 
bers has taken place over the years in the State Colleges; 
(5) in the preparation of high school teachers the colleges 
have moved away from professional courses offered early 








in a student’s collegiate career and toward a two-year 
general course followed by a two-year course almost 
completely professionalized; and (6) the conflict within 
the institutions between professional or methods courses 
and academic or general courses in the preparation of 
teachers has existed unabated for the past eighty years. 
The history of the Wisconsin State Colleges began a 
new chapter in 1955 with the legislative creation of the 
Coordinating Committee for Higher Education. The func- 
tion of preparing high school teachers will be studied and 
changed, as will all other functions of the colleges, as 
directed by the fifteen-member committee of five State 
College Regents, five University of Wisconsin Regents, 
four citizen members appointed directly by the governor, 
and the State Superintendent of Public Instruction. 
Microfilm $4.40; Xerox $14.80. 344 pages. 


AN ANALYSIS OF THE EDUCATIONAL CONCEPTS OF 
FOURTEEN OUTSTANDING MATHEMATICIANS, 
1790-1940, IN THE AREAS OF MENTAL GROWTH 
AND DEVELOPMENT, CREATIVE THINKING, 
AND SYMBOLISM AND MEANING. 


(L. C. Card No. Mic 59-4782) 


Lucia Virginia Carlton, Ph.D. 
Northwestern University, 1959 


Adviser: E, H, C. Hildehandt 


Using the method of historical analysis, writings of a 
Selected Group of mathematicians which pertain to mental 
growth and development, creative thinking, and symbolism 
and meaning have been analyzed in this study. The four- 
teen members of the Selected Group were: Charles Bab- 
bage, Maxime Boécher, George Boole, Florian Cajori, Au- 
gustus DeMorgan, Carl Friedrich Gauss, Jacques Hadamard, 
David Hilbert, Felix Klein, George Abram Miller, Eliakim 
Hastings Moore, Benjamin Peirce, Henri Poincaré, and 
Alfred North Whitehead. 

Included in the analysis of their writings which pertain 
to the area of mental growth and development were the 
ideas of the Selected Group concerning cycles of mental 
growth - the psychological viewpoint, concerning influences 
of the development of mathematics and science on the 
teaching of them - the historical viewpoint, and concerning 
developmental levels of learning - the pedagogical view- 
point. In the areas in which these three viewpoints over- 
lapped, motivation, problem solving, evaluation, generali- 
zation and transfer, the ideas of the members of the 
Selected Group were also analyzed. 

Concerning creative thinking in mathematics, that think- 
ing which leads to the addition of new knowledge in the 
field, the need for an esthetic characteristic was felt to 
be essential by members of the Selected Group both for 
motivation, as a method used in thinking, and as a means 
of evaluation of the thinking. Included also in this analysis 
were the ideas of the Selected Group concerning differ- 
ences in mathematical minds, particularly the logical and 
intuitive; two types of mathematical creativity - problem 
making and problem solving; habits and character traits 
concomitant with or conducive to creative thinking; in- 
trinsic and extrinsic motivations; non-deductive methods 
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used in creative thinking; evaluation of results of creative 
thinking; the role of time and the subconscious activity of 
the mind in creative thinking; creative thinking as a total 
process; and the relation of creative thinking in mathe- 
matics to creative thinking in other fields. 

Included in the analysis of the thinking of members of 
the Selected Group concerning symbolism and meaning 
were their ideas concerning the development of a good 
notation as well as concerning the meanings to be gained 
from that notation. Pointed out in this analysis were their 
ideas concerning the promotion of language abilities through 
instruction, the role of symbolism in thinking, and the unity 
in the structure of mathematical symbolism. 

There were six areas in which conclusions were found 
based on their previously analyzed ideas concerning the 
interrelationships among concepts of mental growth and 
development, creative thinking, and symbolism and mean- 
ing. These included: similarities between problem solv- 
ing and creative thinking, differences in problem solving 
and creative thinking, characteristics of a potentially crea- 
tive thinker or gifted child in mathematics, methods for 
improving problem solving abilities and for encouraging 
creative thinking, the planning of a mathematics curricu- 
lum, and some characteristics of a good teacher of math- 
ematics. Microfilm $6.35; Xerox $22.00. 499 pages. 


THE QUANTITATIVE STANDARDIZATION OF 
SECONDARY EDUCATION, 1890-1910. 


(L. C. Card No. Mic 59-5262) 


Edwin Fred Mengersen, Ed.D. 
Washington University, 1959 


Chairman: Raymond E, Callahan 


The primary purpose of this research was to study and 
to analyze the available historical data in order to deter- 
mine the conditions under which quantitative standards 
and/or the unit of credit system were introduced into 
American public secondary education. The evolving high 
school program in St. Louis was examined and made an 
integral part of this study inasmuch as pertinent primary 
sources were readily available. The principal findings of 
this research revealed that the factors in American society 
and education that affected the quantitative standardization 
of secondary education were complex as well as manifold. 

In the early 1890’s one of the essential characteristics 
of American society was the tremendous growth of machine 
technology, large-scale industry, and commerce and fi- 
nance, which in turn led to the demand for education to 
become more practical and to train more directly for the 
industrial and business pursuits. Coincident with this 
change, vehement controversy was raging in higher aca- 
demic circles concerning, in general, the concept of a 
liberal education and concerning, in particular, the rela- 
tive advantage of practical versus classical studies. Par- 
alleling these developments, the rapidly growing number 
of public high schools were faced with two serious prob- 
lems in their relations with the colleges. They were-- 

(1) the need for a wider recognition of the elective prin- 
ciple to encompass the newer areas of learning, or, stated 
in another way, the acceptance of the concept that a liberal 
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education could not be confined merely to so-called mental 
training in the classics, but must be interpreted broadly 
in view of the new social order; and, nowise less impor- 
tant, (2) the need for definitely recognized norms or na- 
tional standards in secondary education and in require- 
ments for admission to college. 

Unlike the situation in Europe, there was no govern- 
mental bureaucracy to dictate or prescribe an immediate 
solution to the problems that confronted the public high 
schools. The situation in America was unique. These 
problems were attacked over a period of almost two dec- 
ades by independent, professionally-spirited organizations, 
largely composed of college educators. Proficiency in the 
classical subjects had been the primary measurement of 
a preparatory education, but, through the action of these 
organizations, the classical tradition in America was re- 
placed by one which favored an equivalence of studies and 
flexibility of action by the pupil. As a direct result, a 
quantitative method of measurement, classification, and 
standardization of subject matter was necessary, first in 
college entrance requirements and then in secondary school 
graduation requirements. By 1910, the cumulative product 
of these organizations was the “quantitatively standardized” 
unit of credit system, which was primarily based on the 
five-period-per-week-per-year “Carnegie” unit. Accord- 
ing to this system, secondary education was conveniently 
defined in terms of recognized elective units of study which 
should pass current everywhere as standards for admission 
to college. 

The significant fact here was that at the time there was 
overwhelming agreement among both college and second- 
ary school men as to the need for the unit of credit sys- 
tem. Whenever criticism was made, it was often tempered! 
by a realization of the fact that the system promised to 
bring order out of chaos in the relations between the schools 
and the colleges. Perhaps there was some alternative to 
the unit of credit system but none was suggested. Appar- 
ently the reason was it seemed to be the appropriate an- 
swer to the demands of the prevailing isms--industrial- 
ism, capitalism, and individualism--as well as to the 
demands of society that the public high schools be the 
normal upward extension and completion of the common 
school education and that all American youth be given the 
opportunity of higher education. 

Microfilm $4.95; Xerox $16.60. 386 pages. 


THE HISTORY OF THE ILLINOIS EDUCATION 
ASSOCIATION AND ITS INFLUENCE UPON THE 
DEVELOPMENT OF PUBLIC EDUCATION 
WITHIN THE STATE 


(L. C. Card No. Mic 59-4859) 


George Propeck, Ed.D. 
Northwestern University, 1959 


STATEMENT OF PROBLEM 


The purpose of this study is to report the findings of 
a historical investigation in the development of the Illinois 
Education Association with particular emphasis upon its 
purposes, program, leadership, organization, publications, 
and some of its accomplishments. 
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METHOD OF PROCEDURE 


All available records related to the history of the IIli- 
nois Education were examined carefully while conducting 
this study. The source materials used may be found in: 
the Illinois State Library, Department of Education of IIli- 
nois, Deering Library of Northwestern University, New- 
berry Library of Chicago, Chicago Public Library, and the 
records of the Illinois Education Association. 

The primary sources which yielded the most valuable 
data for this study were: Minutes of the Representative 
Assembly of the Illinois Education Association; Proceed- 
ings of the Illinois State Teachers Association; Biennial 
Reports of the State Superintendents of Public Instruction; 
the official bulletins, reports, and studies released by the 
Illinois Education Association, and the Association’s publi- 
cation entitled Illinois Education. 





SUMMARY 


The following summarizing statements seem to be 
warranted by this investigation: 


1. Sporadic and short-lived teacher organizations 
existed in Illinois before the Illinois State Teachers’ 
Institute, which later became the Illinois Education 
Association, was organized on December 26, 1853. 


2. Prior to the Civil War the Association worked for 
the establishment of a free state public school sys- 
tem and the establishment of a Normal School. 


3. After the Civil War the emphasis of the Association 
was placed upon teaching methods and the improve- 
ment of instruction. The Herbartian movement and 
the establishment of kindergartens attracted the 
attention of the membership during the latter part 
of the century. 


4. The Illinois Education Association became state- 
wide after its reorganization in 1912. Since then, 
it has expanded its influence, services, and mem- 
bership. 


5. The work of the Association has been made more 
effective by the employment of a full-time secre- 
tary. The creation of a Research Department has 
enabled varied and extensive educational research 
to be carried on. The data is used by the Associa- 
tion, the Illinois School Problems Commission, 
and other groups. 


6. Within recent years the Illinois Education Associa- 
tion has assumed the primary responsibility for the 
legislative programs of the educational forces of 
the state. 


7. Some of the influential leaders in education have 
been members of the Association. Such leaders as 
Newton Bateman, C. E. Hovey, Richard Edwards, 
John W. Cook, Charles DeGarmo, Mrs. Ella Flagg 
Young, and the McMurry brothers have made last- 
ing contributions to education. 


8. While an elaborate organizational pattern of repre- 
sentative participation in policymaking has evolved, 
policies of the Illinois Education Association have 
been decided, primarily, by a small group of the 
upper echelon of educational leaders in the state. 





9. The activities of the Association, in the main, are 
designed to appeal to the traditional school needs 
rather than to a program designed to equip boys 
and girls for living in the atomic age. 


CONC LUSION 


The Illinois Education Association is striving to elimi- 
nate or alleviate the most pressing issues and problems in 
education. In the light of the evidence presented along 
the several lines of activity reported in the study, the 
thesis is advanced that the Illinois Education Association 
has been effective during its existence. 

Microfilm $3.75; Xerox $12.60. 290 pages. 


EDUCATION, PHYSICAL 


A MANUAL OF SELECTED APPARATUS FOR 
RESEARCH IN PHYSICAL EDUCATION 


(L. C. Card No. Mic 59-5703) 


John Edward Lindsay Carter, Ph.D. 
State University of Iowa, 1959 


Chairmen: Associate Professor F. D, Sills 
Associate Professor A. J. Wendler 


The purpose of this dissertation was to prepare a man- 
ual explaining the construction and methods of use of se- 
lected apparatus in research in physical education. 

A survey was made of the use of apparatus in physical 
education research as reported in articles that have ap- 
peared in the Research Quarterly of the American Asso- 
ciation for Health, Physical Education, and Recreation 
from 1930 to 1958. Three lists were compiled as a result 
of the survey. (1) A list of apparatus readily available and 
commonly used by the research worker in physical edu- 
cation (such items as scales, tapes, and stethoscopes, 
were included). (2) A list of apparatus usable in research 
in physical education but seldom used in the research re- 
ported in the Research Quarterly from 1930 to 1958 (such 
items as X-Ray machines, and motion picture equipment, 
were included). (3) A list of other apparatus used in re- 
search reported in the Research Quarterly from 1930 to 
1958. 

The apparatus compiled in the third list are arranged 
under five sections on the basis of what they are used to 
measure: (1) velocity, (2) force, (3) physiologic function, 
(4) special abilities, and (5) miscellaneous items. The 
lists of apparatus under the first four sections were, for 
the purposes of reference, included in their respective 
sections in the manual. The final section consists only of 
a reference list of the miscellaneous apparatus as no ap- 
paratus were available for description in this section. 

Apparatus that have been proved to be useful or that 
appear to be useful for research, and about which infor- 
mation is available, were selected for description in this 
manual. Apparatus are described according to the follow- 
ing pattern. The name of the apparatus, together with 
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references to studies in which this type of apparatus has 
been used, is given. An explanation is presented concern- 
ing the application of the apparatus, that is, what to use 
the apparatus for and when to use the apparatus. The 
apparatus are described under the following headings: 
(1) basic components, (2) construction, (3) photographs, 
(4) circuit diagrams, (5) operation, and (6) lists of parts 
and quantities. A key to the symbols used in the circuit 
diagrams and a glossary of terms used in describing the 
apparatus are included in the appendices. 

Microfilm $2.95; Xerox $10.20. 228 pages. 


A KINEMATIC ANALYSIS OF THE DEVELOPMENT OF 
THE RUNNING PATTERN OF PRESCHOOL BOYS 


(L. C. Card No. Mic 59-5756) 


Florence Cuthill Clouse, Ph.D. 
The University of Wisconsin, 1959 


Supervisors: Professor Ruth B, Glassow and 
Professor A. S, Barr 


The purposes of this study were to identify and measure 
kinematic changes occurring in the running pattern during 
the preschool years, to determine whether or not these 
changes showed evidence of developmental trends, and to 
investigate the relationships between the changes and im- 
provement in running skill. The study was undertaken be- 
cause no quantitative descriptions of the development of 
the run have been reported and because of the importance 
of running to children. 

Six boys ranging in age from 14 to 58 months of age 
were photographed at intervals over an eight month period. 
The motion pictures of their runs were examined for im- 
provement in skill which was determined by differences in 
the duration of foot contact and no contact phases, the hori- 
zontal velocity and the stride length-as compared to the 
length of the extremity. Detailed analyses were made of 
two film sequences for each subject who exhibited im- 
provement in these measures. 

Four positions during the run were analyzed in detail. 
These included the take off position, the midpoint of the 
no contact phase, the contact, and the position where the 
recovering thigh passes the supporting thigh. Angles of 
inclination of the segments, angles at the joints and the 
angular velocities of movement of the segments and joints 
were determined at each of the four position. They were 
graphed to show evidence of change for each subject during 
the observation period and for the age range of the group. 
The location of the center of gravity of the body was esti- 
mated on all frames of the film sequences studied. Its 
path in space was traced, noting especially the high point 
and its relation to the stride. 

In seeking evidence of developmental trends and their 
interrelationships, the general measures of improvement 
in the skill were differentiated from the specific meas- 
ures. Among the changes which occurred over the age 
range in the general measures were: (1) the increased 
horizontal velocity of the estimated center of gravity, 

(2) the increased length of the stride to length of extremity 
ratio, (3) the decreased vertical oscillations of the esti- 
mated center of gravity in relation to the horizontal 
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distance of the stride, (4) the increased angle of projection 
of the body at take off, and (5) the gradual change in the 
location of the high point in the path of the center of gravity. 

Several developmental trends in specific measures 
were noted. These were related to the general measures 
of improvement and included the following: (1) greater 
propulsive force was used by the contacting leg at take 
off by the older and more skilled runners as evidenced by 
the increased rates of extension at the ankle, knee and 
hip; (2) propulsive movements continued at effective rates 
through take off in the more skilled subjects while the 
younger boys slowed the rate of extension or even started 
the recovery action before the driving leg left the floor; 
(3) the center of gravity was allowed to move over and 
beyond the contacting foot at a greater rate by the older 
subjects than the younger ones; (4) the recovering thigh 
showed definite and consistent changes in rate and range 
of movement with improved performances and thus con- 
tributed to increased horizontal velocity. 

Exploratory in nature this study has identified and 
measured changes accompanying improvement in the run- 
ning pattern; gradual developmental trends over the age 
range were revealed which could be related tothe increased 
velocity of the run. The identified changes and trends can 
be used to more accurately describe the development of 
motor coordination in the run and to describe age charac- 
teristics. Microfilm $3.35; Xerox $11.40. 260 pages. 


THE RELATIONSHIP OF SOMATOTYPES OF COLLEGE 
WOMEN TO PHYSICAL FITNESS PERFORMANCE 


(L. C. Card No. Mic 59-5313) 


Helen Marie Garrity, Ed.D. 
Boston University School of Education, 1959 


Statement of the problem.--The purposes of this study 
were: (1) to determine, group and compare the somatotype 
ratings of college women; (2) to determine the degree of 
physical fitness performance of each individual in the study; 
and (3) to analyze and compare the relationships between 
the physical fitness performance achieved and constitu- 
tional body patterns. 

Research procedures.--Two hundred and two students 
enrolled at the State Teachers College at Lowell, Massa- 
chusetts were subjects for this investigation. Each student 
was photographed in three views (frontal, lateral and dor- 
sal) and the photographs were analyzed to determine the 
somatotype ratings for each individual, using an anthropo- 
scopic technique based upon three constitutional variables; 
endomorphy, mesomorphy and ectomorphy. For purposes 
of further investigation, the morphological variations were 
then distributed into various descriptive classifications. 

Three batteries of physical fitness tests were adminis- 
tered to each participant, namely: (1) the Kraus-Weber 
Test of Minimum Physical Fitness, which is made up of 
six tests, Abdominals Plus Psoas, Abdominals Minus 
Psoas, Psoas, Upper Back, Lower Back, Back and Ham- 
string; (2) The Women’s Reserve, U.S.N.R., Physical 
Fitness Test which includes four tests, Straddle Pull-Ups, 
Floor Dips, Full Squats and Sit-Ups; and (3) the Scott 
Physical Fitness Test, which involves five tests, Push- 
Ups, Sit-Ups, Bounce, Chair Stepping and Obstacle Race. 
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The raw scores obtained on the separate test items 
were converted into normalized standard scores known as 
stanines in order to insure comparability and ease in in- 
terpretation. 

Coefficients of correlation were used to determine the 
relationships among; factors of physical fitness and soma- 
totype classifications; performance of the batteries of 
tests and somatotype classifications; and between personal 
factors such as age, height and weight and performance of 
physical fitness tests. 

The analysis of variance was used to compare morpho- 
logical groups on personal factors of age, height, weight 
and performance in the separate test items of the physical 
fitness tests. 

Major findings.--The major findings of this study re- 
vealed: 


1. Thirty-one individual somatotypes among the total 
group. 





2. Ten descriptive classifications determined from the 
individual somatotypes by combining closely related 
morphological components. 


3. Significant differences at the .01 level of confidence 
among and between the somatotype groups in per- 
sonal factors of height and weight. 


4. A significant difference, at the .05 level of confi- 
dence among and between the somatotype groups in 
the performance of the Sit-Up test in the Scott Phys 
ical Fitness Test. 


5. No significant differences among the morphological 
groups in the personal factor of age and in the per- 
formance of each test of the Women’s Reserve Test 
and the Push-Ups, Bounce, Chair Stepping and Ob- 
stacle Race in the Scott Physical Fitness Test and 
the Kraus-Weber Test. 


6. Significant negative relationships ranging from the 
.05 to the .01 level of confidence between; the Age 
factor and performance of the Obstacle Race; the 
Height factor and performance of the Floor Dip and 
Full Squat tests, Push-Ups and Obstacle Race; and 
the Weight factor and Straddle Pull-Up, Floor Dip, 
Full Squat and Push-Up tests, Obstacle Race, Chair 
Stepping test and both variations of the Sit-Up test. 


7. The Ectomorph-Endomorph group scored consist- 
ently low in all three Tests while the Mesomorphic 
Extomorph group achieved consistently high scores 
in physical fitness performance. 


General conclusions.--Within the limits of this study, 
the results indicate a general tendency for certain morpho- 
logical variations to perform physical fitness tests more 
efficiently than others. The Ectomorph-Endomorph com- 
bination appears to reveal a lower level of performance. 
As the mesomorphic component increases, the more pro- 
ficient the movement appears to function in physical fitness 
tests. From the evidence available, there is an indication 
of the need for additional investigation of constitutional 
build of college women and its influence on motor activities. 

Microfilm $2.80; Xerox $9.60. 214 pages. 
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AN INVESTIGATION OF TESTS OF AGILITY 
(L. C. Card No. Mic 59-5718) 


Clair Walter Jennett, Ph.D. 
State University of Iowa, 1959 


Chairmen: Associate Professor Frank D, Sills 
Associate Professor Harold P. Bechtoldt 


The purposes of this investigation were (1) to ascer- 
tain and to select from the literature factors of which 
agility is purportedly comprised; (2) by means of a factor 
analysis to investigate the hypothesis that performances 
on agility tests can be accounted for by the selected fac- 
tors; (3) to compare the agility of athletes with that of 
nonathletes; and (4) to compare the agility of athletes in 
one varsity sport with the agility of athletes in other var- 
sity sports. 

The subjects were 100 male students who volunteered 
for this investigation (fifty athletes and fifty-nonathletes). 
For purposes of comparison, the athletes were basketball 
players, ten were gymnasts, ten were baseball players, 
ten were football linemen, and ten were football backs. 
All subjects were students at the State University of Iowa. 
Twenty-five tests and measurements were administered 
to each subject during the second semester of the 1957-58 
school year. 

The statistical analysis of the data is presented in two 
parts. The first part includes the computations of the 
correlations of the twenty-five variables and the analysis 
of the correlations. The second part includes an analysis 
of variance computed for the six groups of subjects-- 

(1) nonathletes, (2) basketball players, (3) gymnasts, 
(4) baseball players, (5) football linemen, (6) football 
backs--and for the two groups of subjects--(1) athletes, 
and (2) nonathletes. 

The prerequisite, the major, and the supplemental 
hypotheses are retained. Four factors are defined by 
the reference tests: (1) Factor I, Reaction Time (RT); 

(2) Factor I, Speed (SP); (3) Factor I, Strength (ST); and 
(4) Factor IV, Balance (BA). Two additional factors are 
defined from the residual matrix of the experimental tests: 
(1) Factor V, Change-of-Direction (CD); and (2) Factor 
VI, Change-of-Position (CP). The twenty variables that 
define these six factors, in general, are in close agree- 
ment with the expectations derived from the literature. 
The results indicate that the four “reference” factors can 
not account for the common factor variance among the 

set of “agility” tests and that two additional factors are 
necessary. 

There is a significant interaction (P<.01) for each of 
the two Type I analyses; therefore, the several “simple 
effects” involving differences among the group means for 
each factor were investigated. 

Significant differences (P< .01) among the means of 
the scores for the six groups were found for the SP, ST, 
BA, CD, and CP Factors. For the athlete and nonathlete 
group, significant differences (P< .01) between the means 
of the factor scores were found for the SP, ST, and CD 
Factors. 

The rank order of the groups by means from highest 
to lowest is, for the SP Factor: (1) football backs, 

(2) gymnasts, (3) basketball players, (4) football linemen, 
(5) baseball players, and (6) nonathletes; for the BA Fac- 
tor, (1) gymnasts, (2) football backs, (3) baseball players, 
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(4) basketball players, (5) nonathletes, and (6) football 
linemen; for the ST Factor, (1) football linemen, (2) foot- 
ball backs, (3) gymnasts, (4) basketball players, (5) base- 
ball players, and (6) nonathletes; for the CP Factor, 
(1) football backs, (2) gymnasts, (3) football linemen, 
(4) baseball players, (5) nonathietes, and (6) basketball 
players; and for the CD Factor, (1) football backs, (2)bas- 
ketball players, (3) baseball players, (4) gymnasts, (5) foot- 
ball linemen, and (6) nonathletes. Only the extreme posi- 
tions in the rank orders of the means were significant for 
these five factors. 

Microfilm $2.00; Xerox $5.00. 96 pages. 


A STUDY OF THE HEALTH PROBLEMS OF NEGRO 
SENIOR-HIGH-SCHOOL YOUTH IN ARKANSAS 


(L. C. Card No. Mic 59-5537) 


Kenneth Lowell Johnson, Ed.D. 
Boston University School of Education, 1959 


Problem.--The purposes of this study were: (1) to 
analyze and compare the differences in the health prob- 
lems among Negro students in Arkansas; and (2) to sug- 
gest modifications in the school program which would aid 
in the solution of those problems. 

Procedures.--A preliminary list of 3,844 health prob- 
lems was compiled from written statements of 1,622 high 
school students in twelve schools on a controlled associa- 
tion writing instrument. The problems were translated 
and telescoped into a final list of 193 problems in state- 
ment form. Those problems pertaining to physical growth 
and mental-emotional development were randomly dis- 
tributed throughout a Health Problems Check List. A 
special IBM answer sheet was devised to record responses 
to Chec List items. 

The Health Problems Check List was administered to 
2,845 Negro students in grades 10, 11, and 12 of fifteen 
schools in Arkansas. Students responded to each of the 
problems by indicating whether it was a serious, minor, 
or no problem to them. Interpretation of data was derived 
from the computed percentage frequency of mention and 
critical ratio for each of the 193 problems. The 0.26 per 
cent level of confidence with 3.00 as the critical value is 
statistical evidence that significant differences exist be- 
tween grades and sexes. 

Reliability was determined by administering the Check 
List to 41 eleventh grade students on a test - retest basis 
with a 21 day interval between administrations. The Check 
List correlation coefficient was .91. The results sum- 
marized those problems responded to by 40 per cent or 
more of the students. 

Findings.--A median of 67.7 health problems were 
reahaaiiad to by Negro students. One hundred and seventy- 
one of the 193 problems were responded to by one fourth 
or more of the students. One fourth or more of the stu- 
dents reported approximately an equal number of problems 
pertaining to physical growth and mental-emotional de- 
velopment. The number of problems reported by students 
increased on each succeeding grade. 

Girls reported more problems than boys concerning 
“Health and physical development,” “Nutrition,” “Teeth 
and mouth,” “Speech, vision, and hearing,” “Rest, relaxation 











and sleep,” “Emotional disturbances,” “Social adjustment, ” 
“Scholastic adjustment,” and “Home and family relations.” 
Junior and senior girls reported more problems than soph- 
omores. Two problems were statistically significant to 
girls in grade 10, eight problems were significant to girls 
in grade 11, and four problems were significant to girls in 
grade 12. 

Boys reported more problems than girls concerning 
“Accidental injuries,” “Respiratory difficulties,” and “Vo- 
cational adjustment.” Sophomore and senior boys reported 
more problems than juniors. Two problems were statisti- 
cally significant to boys in grade 10, three problems were 
significant to boys in grade 11, and three problems were 
significant to boys in grade 12. 

Eighty-eight per cent of the students stated the Prob- 
lems Check List covered their problems, while ninety- 
three per cent desired help in understanding their prob- 
lems, Students desired two, three, or four kinds of as- 
sistance. Their preferences were: 62 per cent preferred 
to talk with their parents; 55 per cent preferred to have 
such problems treated in their school subjects; 48 per 
cent preferred to talk with their teachers; and 44 per cent 
preferred to talk with the counselor. Twenty-two per cent 
preferred the following: friends, doctor, experienced 
adults, principal, relatives, brothers or sisters, nurse, 
and social worker. 

Conclusions.--Negro students are capable of express- 
ing their problems and desire assistance. 

A Health Problems Check List is useful for locating 
problems, providing clues for curriculum organization, 
teaching methods and guidance services. 

Microfilm $4.35; Xerox $14.60. 339 pages. 





THE EFFECTS OF VARYING TENNIS RACKET 
DIMENSIONS ON STROKE PERFORMANCE 


(L. C. Card No. Mic 59-5910) 


Howard Gerhardt Knuttgen, Ph.D. 
The Ohio State University, 1959 


Because of the world-wide popularity of lawn tennis, it 
is governed by an internationally accepted code of rules. 
These rules cover the various aspects of play but fail to 
define or describe the implement used in playing the game 
-- the racket. Because of this interesting omission in the 
rules, this study was undertaken to determine whether 
varying the dimensions of the presently accepted “stand- 
ard” rackets would significantly affect their effectiveness 
in the performance of the skills of tennis. 

The factors chosen for investigation were (1) racket 
length, (2) racket weight, (3) stringing material, and 
(4) stringing tension. Nine rackets were used in the in- 
vestigation of length and weight. Three lengths (25", 27", 
and 29") and three weights (12 5/8, 13 1/8, and 13 5/8 
ounces) were varied in the design of these rackets. Three 
of these rackets were used in the investigation of stringing 
material and tension. Gut and nylon stringing were each 
tested at 54, 58, and 62 pounds’ tension. 

Eighteen players were used as subjects, nine beginning 
players and nine advanced players. The total group of 
eighteen was tested in the investigation of the effects of 
length and weight by means of three tests, an Accuracy 
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Test, a Velocity Test, and a Skill Test of total tennis abil- 
ity. Three advanced players participated in the second 
phase of testing involving the factors of stringing material 
and tension. They were put through the same testing pro- 
gram used in the first phase. All of the testing was ac- 
complished with the players using the forehand ground- 
stroke exclusively. 

Scores were, therefore, obtained in terms of the three 
tests for each player for every racket of different dimen- 
sions. The scores thus obtained were treated according to 
the analysis of variance method. This made possible the 
evaluation of the effect of changing the variables included 
in the testing -- racket length, racket weight, stringing 
material, stringing tension, and player personnel. Also, 
the interactions among the factors that proved to be signif- 
icant in the two groups for the first phase of testing were 
correlated with the personal measurements of the advanced 
and beginning players by means of the rank-difference 
method. The data collected in this regard were height, 
weight, arm length, “forehand strength,” and hand size. 

Conclusions. On the basis of the analysis of the data, 
the following conclusions were drawn: 

1. Advanced players, as a group, are more accurate 
with heavy rackets (13 5/8 ounces). 

2. The factor of length is of importance to the accuracy 
and general play of advanced players in that there is an 
optimum length for each player. 

3. The factor of length is important to the accuracy of 
beginning players, with grestest success coming with the 
use of standard length rackets and poorest success with 
shorter rackets. 

4. The factor of length is of importance to advanced 
and beginning players alike when they are called upon to 
make rapid movements and adjustments in playing the ball. 

9. For the performance of the general skills of tennis, 
gut stringing gives better results than nylon stringing. 

6. When attempting to regulate velocity of stroking, 
there is an optimum length for every beginning player. 

7. A higher tension of racket stringing will give better 
results in velocity of stroking to advanced players. 

8. The relationships between the personal measure- 
ments and the significant interactions warrant little fur- 
ther consideration. 

9. Individual differences constitute a tremendously 
important factor in the ability of a player to perform the 
forehand groundstroke in tennis. 

Microfilm $2.00; Xerox $4.80. 93 pages. 





A FILM FOR TEACHING SELECTED SPORT SKILLS 
TO ELEMENTARY SCHOOL CHILDREN 


(L. C. Card No. Mic 59-5721) 


Charlotte La Verne Lambert, Ph.D. 
State University of Iowa, 1959 


Chairman: Dr. Lorena Porter 


The purpose of this study was to develop a film for 
teachers of elementary school physical education that 
demonstrates the teaching of sport skills to children 
through a progressive sequence of modified team games. 
The sport chosen to demonstrate this method of teaching 
was basketball. 





To help determine the content of the film, a question- 
naire was sent to a select sample of experienced teachers. 
A suggested sequence of basketball-type games, selected 
from the literature and taught for several years to deter- 
mine their effectiveness, was presented in the question- 
naire, together with inquiries regarding current practices. 
Conclusions drawn from the results of the questionnaire 
were as follows: 


1. The suggested sequence of modified games would be 
effective for teaching skills and interesting to chil- 
dren. 


2. Boys should go through essentially the same pro- 
gression as girls. 


3. Regulation basketball should not be introduced until 
grade seven. 


4. A smaller ball should be used below grade seven. 
5. A lowered goal should be used below grade four. 


The sequence of basketball-type games shown in the 
film is based on progression in skills and rules, the games 
becoming more complex as the children mature and gain 
experience. The games included in the sequence are End- 
ball, Basket Endball, Six-Court Basketball, Three-Court 
Basketball, Half-Court Basketball for boys, and Sideline 
Basketball. 

To determine whether the film developed in this study 
would be a useful teaching aid for the pre-service and in- 
service education of elementary school physical education 
teachers, the work print of the film was shown to 63 grad- 
uate students and staff members of the Women’s Physical 
Education Department at the State University of Iowa. Each 
viewer was asked to fill out a questionnaire which had been 
designed to obtain evaluations of the film. Opinions and 
suggestions were also sought on the editing and narration 
of the film, and several changes were made as a result of 
the responses obtained. 

In evaluating the use of the film, the viewers were 
asked to use a five-point scale. The results of the evalua- 
tion showed that over 83 per cent of the viewers rated the 
film value as high for use in elementary school physical 
education classes for both elementary education majors 
and physical education majors. Sixty-eight per cent of the 
viewers gave the film a high rating for in-service educa- 
tion of teachers. 

Concerning the use which could be made of the film in 
courses for elementary education majors and physical 
education majors, 77 per cent of the viewers believed that 
the film would be useful for fostering understanding of skill 
levels at various ages; 85 per cent thought the film would 
help present the idea of progression in teaching sports; 

66 per cent said that the film could be used to present 
material for teaching; and 77 per cent stated that it would 
present a method of teaching. 

Sixty-one per cent of the viewers thought that the film 
would be useful for P.T.A. meetings and principals’ meet- 
ings to help combat “high pressure athletics” for children. 

The motion picture was filmed at the school where the 
writer is employed, the Campus Laboratory School of 
Eastern Illinois University, Charleston, Illinois. The sub- 
jects were children from grades four through eight at this 
school. The film was made in conjunction with the Bureau 
of Audio-Visual Instruction, Extension Division, State 
University of Iowa. 

A manual was developed to accompany the film as a 
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supplementary teaching aid. This manual includes detailed 
descriptions of the games presented in the film as well as 
suggestions for the use of the film. 

Microfilm $2.00; Xerox $6.80. 144 pages. 


A STUDY OF PHYSICAL EDUCATION PROGRAMS IN 
WHITE PUBLIC SECONDARY SCHOOLS OF ARKANSAS 


(L. C. Card No. Mic 59-5341) 


Donald Albert Parham, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Solon B, Sudduth 


The purpose of this study was to evaluate the program 
of physical education in the white public secondary schools 
of Arkansas. Fifty-one statements of principles dealing 
with the curriculum, staff, facilities, and general organi- 
zation of programs, were formulated by the author for use 
as criteria in studying the schools. A jury of twenty Ar- 
kansas educators appraised each principle on the basis of 
three factors: (1) the importance, if any, of the principle 
to Arkansas secondary school physical education program; 
(2) the degree of difficulty of applying the principle to Ar- 
kansas schools; and (3) the factors which would most likely 
hinder the application of the principle. 

The stratified-random sampling technique was used to 
select forty schools for study. The schools were stratified 
according to size and geographical location. The visitation 
method was employed to collect data from the sample 
schools. 


Findings of the Study 


Some of the more significant findings of the study are 
as follows: Most of the schools included in the study pro- 
vide a daily required program of physical education. Stu- 
dents receive credit and are given a grade for physical 
education participation in most of the schools. Provisions 
for teaching handicapped students are inadequate in the 
majority of the schools. None of the schools requires 
medical examinations prior to participation in the physical 
education program. The most commonly cited method of 
financing the instructional program is through athletic gate 
receipts. 

Physical education programs in most schools are not 
organized to allow for progression in learning. Classes 
are usually formed from study hall groups with a range of 
three or more grades. Classes are too large in one-half 
of the schools. Many schools do not require students to 
wear gymansium clothing in instructional classes, and 
only a few schools require students to shower following 
vigorous class activity. Most schools do not provide in- 
struction in a variety of activities. 

Over two-thirds of the schools have a copy of the state 
course of study in physical education but only a few teach- 
ers are familiar with the contents of this publication. Lo- 
cal courses of study and written unit plans are practically 
nonexistent in Arkansas schools. Only a few teachers 
prepare written lesson plans. 

Most teachers are graduates of approved four-year 
colleges, but a significant number are not qualified toteach 
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physical education. Other areas in which staff deficiencies 
exist include: membership in professional organizations, 
attendance at professional meetings, and professional 
reading. 

All of the schools included in the study have gymnasi- 
ums, but these are inadequate in many respects. Floor 
dimensions are too small and safety hazards relating to 
safety zones and obstructions near playing areas are com- 
mon. Service rooms are not of sufficient size, are not 
adequately heated, do not provide adequate provisions for 
student storage, and are not equipped with an adequate 
number of shower heads, toilets, urinals, and lavatories. 
One-half of the schools do not have adequate campus acre- 
age to provide necessary outdoor instructional space. 

Microfilm $3.70; Xerox $12.40. 285 pages. 
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THE RELATIONSHIP OF LATERAL DOMINANCE 
CHARACTERISTICS TO READING 
ACHIEVEMENT IN THE FIRST GRADE 


(L. C. Card No. Mic 59-6050) 


Irving H. Balow, Ph.D. 
University of Minnesota, 1959 


This study provides a comparison of groups of children 
classified by the lateral dominance characteristics they 
have when they enter the first grade on reading readiness 
test scores at the beginning of the year, IQ, and two meas- 
ures of reading achievement in the spring. 

A 302 pupil population of suburban public school first 
graders were measured with the Harris Tests of Lateral 
Dominance during the first few weeks of the school year. 
On the basis of the results of this test battery the sample 
was divided into strong, moderate, and mixed hand domi- 
nance groups, and into same hand-eye and different hand- 
eye dominance groups. 

Each member of the sample was measured with the 
Gates Reading Readiness Tests in September, the Lorge- 
Thorndike Intelligence Tests, and the Gates Primary Read- 
ing Tests, Type PWR-Word Recognition and PPR-Para- 
graph Reading at the end of February. The scores of the 
hand dominance groups were compared on these measures, 
as were the scores of the hand-eye dominance groups. 

In addition to the above comparisons, boys and girls 
were compared on hand dominance, eye dominance, and 
hand-eye dominance. The top and bottom twenty per cent 
of boys on reading achievement were compared for domi- 
mance characteristics, as were the top and bottom twenty 
per cent of the girls. 

The general hypothesis which was explored was whether 
or not differences in lateral dominance, intelligence, read- 
ing readiness or sex were related to success in reading 
when each or all of these other factors were controlled. 

Main analysis of data was by analysis of variance ina 
factorial design. Chi-square and t-tests were employed 
for other comparisons. 

The difference between unilateral and crossed domi- 
nance was found to be related to sex at the .02 probability 
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level, with boys displaying more crossed dominance. One 
other significant difference in dominance characteristics 
was found. The top twenty per cent of boys in reading 
achievement was found to have significantly more cases 
with mixed eye dominance than the bottom twenty per cent 
had. When dominance groups were compared on reading 
achievement, dominance was non-significant. 

Sex was found to be significant as was reading readi- 
ness. When reading readiness was controlled sex was no 
longer a significant factor. A significant interaction be- 
tween reading and IQ was also found. 

It was concluded that lateral dominance does not seem 
to limit reading achievement in the first grade, nor does 
there seem to be any condition of lateral dominance more 
conducive to reading achievement than any other. Even the 
highest achievers and lowest achievers could not be dif- 
ferentiated by means of lateral dominance tests in this 
study. 

The most important single factor included in this study 
leading to high reading achievement in the first grade was 
found to be reading readiness. Sex differences in reading 
achievement seemed to be accounted for by differences 
in readiness. Microfilm $2.00; Xerox $6.40. 133 pages. 


VERBAL AND IDEATIONAL FLUENCY IN 
SUPERIOR TENTH-GRADE STUDENTS 


(L. C. Card No. Mic 59-5747) 


Carl Edward Bereiter, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Thomas A, Ringness 


Two factor-analytic studies were carried out, concerned 
with the description of fluency abilities. In the first, apart 
of the data from Guilford and Christensen’s 1956 study of 
verbal fluency was reanalyzed by the use of a maximum 
likelihood factor analysis method and a varimax rotation 
of the factors, with the purpose of testing the reproduci- 
bility of the original findings with different analytical tech- 
niques. Fluency factors comparable to the original ones 
were obtained, and, in addition, an apparent flexibility 
factor emerged. The factors tended, however, to be de- 
termined by clusters of experimentally dependent vari- 
ables. Associational Fluency, in particular, emerged as 
a factor specific to scores from a single test. 

In the second study, a battery of 18 tests, consisting of 
10 reference tests for verbal fluency factors and eight new 
tests designed to measure fluency in the production of 
figural and mechanical and spatial ideas, was administered 
to 103 male and 162 female academically superior tenth- 
grade students. Analyses similar to those in the first 
study were carried out on data for boys and girls separately. 

Quite different factor patterns were obtained for the 
two sexes. For girls the reference factors of verbal 
fluency--Word Fluency, Associational Fluency, and Ex- 
pressional Fluency--were substantially replicated, but for 
boys only a general verbal fluency factor appeared. The 
idea-producing tests loaded three factors for both boys 
and girls, but the factors appeared to be differentiated on 
different bases. For girls the characteristics which ap- 
peared to determine the factorial composition of the tests 





were 1) whether they involved writing or drawing and 
2), in the case of drawing tests, whether the elements used 
in the drawings were specified or left to the subject’s im- 
provisation. For boys the critical characteristic appeared 
to be the nature of the ideas involved. One factor was 
loaded by tests calling for the production of commonplace 
ideas, another by tests involving more esthetic ideas, and 
a final factor was loaded by tests of mechanical and spatial 
content. 

The possibility that these differences might be due to 
differences in rotation of factors was tested by rotating 
the factors for boys to a least-squares approximation of 
the factors for girls. Fair approximations were obtained 
to Word Fluency, the verbal ideational fluency factor, and 
the figural ideational fluency factor involving improvisation 
of figural elements. The other differences in structure 
could not be eliminated by rotation. 

These differences were taken to imply that, with regard 
to fluency abilities in subjects of the kind studied, at least, 
the same abilities do not exist for boys and forgirls. Basic 
differences in mental organization are thus suggested 
which, if found to be generally true, would have profound 
implications for mental measurement. The factors ob- 
tained in the area of non-verbal ideational fluency abilities 
indicated that such a domain of fluency abilities does exist 
and is accessible to measurement; but the important di- 
mensions of that domain did not appear to have been 
isolated. Microfilm $2.35; Xerox $8.20. 179 pages. 


A STUDY OF THE RELATIONSHIPS BETWEEN SELF 
DESCRIPTIONS AND STEREOTYPES OF OCCUPATIONS 
WITH HIGH AND LOW CLAIMED INTERESTS 


(L. C. Card No. Mic 59-5068) 


Donald Hugh Blocher, Ph.D. 
University of Minnesota, 1959 


Advisers: Dr. Willis Dugan and Dr, C. Gilbert Wrenn 


The purpose of this study was to investigate the degree 
of similarity of self descriptions and ideal-self descrip- 
tions to descriptions of occupational stereotypes as they 
are relatedto the claimed vocational interests of adoles- 
cent boys Two hypotheses were tested in the course of 
the investigation. 

It was hypothesized that an adolescent boy’s self de- 
scription will be more similar to his stereotype of a typi- 
cal member of an occupation for which the boy claims high 
interest than to his equivilent steroetype of an occupation 
in which he claims little interest. Similar relationships 
were hypothesized between descriptions of ideal self and 
these two occupational stereotypes. 

The population on which these hypotheses were tested 
consisted of the 135 twelfth grade boys in a suburban high 
school. This group was considerably above general popu- 
lation averages in intelligence, socio-economic status and 
educational aspirations. 

The subjects were given an alphabetically arranged 
list of the forty-five occupations commonly scored on the 
Strong Vocational Interest Blank. Each subject then chose 
the “most interesting” and the “least interesting” occupa- 
tion from the list. 
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Each subject next described the following four con- 
structs: (1) self, (2) ideal-self, (3) a typical member of 
the high interest occupation previously chosen, and (4) a 
typical member of the low interest occupation previously 
chosen. The instrument used to obtain these descriptions 
was the Descriptive Check List, an instrument developed 
for the purposes of the study. This Check List consisted 
of 180 items sampling 96% of Cattell’s personality trait 
clusters. The Check List was found to have a split-half 
reliability of .92. 

Similarity scores were computed between pairs of de- 
scriptions through an adaptation of the method of squared 
differences. Tests of significance were then applied to 
the differences between mean similarity scores for the 
relevant sets of descriptions. 

The mean similarity score based upon congruence be- 
tween self description and high interest occupational stere- 
otype was greater than the mean similarity score measur- 
ing congruence between self and low interest occupational 
stereotype at a difference significant beyond the .001 level 
of confidence. The mean similarity score measuring con- 
gruence between ideal-self and high interest stereotype 
was greater than the mean similarity score based upon 
congruence between ideal-self and low interest stereotype 
with a difference which was also significant at the .001 
level. 

It was concluded that the claimed vocational interests 
of an adolescent boy may be related to his perceptions of 
self, ideal-self, and occupational stereotypes. The results 
obtained seemed to warrant further research in the area 
of vocational self concepts and occupational stereotypes. 

Microfilm $2.00; Xerox $5.40. 107 pages. 





THE EFFECTS OF AUDITORY WORD STIMULI 
PRESENTED DURING THE HOURS OF SLEEP ON THE 
FORMATION AND MODIFICATION OF 
WORD ASSOCIATES 


(L. C. Card No. Mic 59-6051) 


Raymond P. Carlson, Ph.D. 
University of Minnesota, 1959 


Purpose. The primary purpose of this investigation 
was to determine whether or not auditory material trans- 
mitted during the hours of sleep could be learned to an 
extent sufficient to justify such procedures as practicable 
techniques of learning. Two aspects of the problem were 
explored. The first investigated the possibility of estab- 
lishing new word associates; the second, the possibility 
of modifying already established associates. Related as- 
pects such as the effects of the length of exposure to the 
experimental treatment, the strength of existing asso- 
ciates, and the strength of experimentally introduced as- 
sociates were also investigated. 

Subjects. The subjects used in the study were seventy- 
eight college women who were dormitory residents and 
who volunteered to be participants. Forty-six of the group 
were randomly selected to be experimentals; the remainder 
were controls. Prior to the experimental period the sub- 
jects were given two weeks of conditioning material simi- 
lar to the experimental material in content and manner of 
presentation. Transmissions were made in the subjects’ 





room between the hours of 2:15 a.m. and 3:34 a.m. by 
means of pillow speakers attached to the wall above the 
head of each subject’s bed. Each speaker could be inde- 
pendently turned on and off by the subject. Transmissions 
were made by means of a tape recorder activated by a time 
clock at the desired times. Each subject maintained daily 
records of the conditions of her sleep. 

Method. The experimental material employed in test- 
ing the formation of new word-associates consisted of 
seventy-five two syllable nonsense words, each randomly 
paired from a selection of four choices with a common 
English word. The associates selected in this manner 
were transmitted to the experimental subjects six times 
each night, three nights a week for a period of three weeks. 
The effects of the experimental treatment were appraised 
by comparing the responses to the stimulus words on a 
pretest with those of two retests and also by comparing 
the responses of the experimental group with those of the 
control group. 

A further effort was made to detect experimental ef- 
fects by the method of relearning. Twenty stimulus words 
from the foregoing test were selected. Ten retained the 
associate given during the night, the remaining ten were 
assigned new associates. The subjects were requested to 
learn all twenty associates in a series of five trials. Com- 
parisons were made of the facility of both groups in learn- 
ing the two lists as well as comparisons on each list be- 
tween experimental and control subjects. 

The Kent-Rosanoff Word list was employed in apprais- 
ing the experimental effects on established word asso- 
ciates. Secondary and rare responses were assigned the 
stimulus words for experimental transmission. Trans- 
missions were made in the same manner as described for 
the first phase of the study but for a two-week instead of 
three-week period. Comparisons of post-test and pre- 
test responses were made as well as comparisons of the 
responses of experimental and control subjects. 

Results. The experimental results were analyzed by 
a special adaptation of the analysis of variance which 
permitted the use of this statistic with repeated measures 
on the same subjects and with unequal frequencies on one 
classification dimension. 

The analysis of the data in all areas of the investigation 
revealed no significant differences between pre- and post- 
test scores or between the scores of the experimental and 
control subjects. 

A post-experimental questionnaire indicated partici- 
pants perceived no effects of such participation on sleep 
or wakeful habits, appetite, eyes or feelings of tiredness. 

The principal conclusion of the investigation was that 
learning under the conditions of the experiment was not 
demonstrated. It was suggested that future research in 
the area of sleep-learning might most profitably involve 
motivation to learn as an experimental variable. 

Microfilm $2.50; Xerox $8.80. 191 pages. 
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A COMPARISON OF MALE FRESHMEN AT 
NORTHWESTERN UNIVERSITY FROM PUBLIC AND 
PRIVATE SECONDARY SCHOOLS RELATIVE TO 
ADJUSTMENTAL, PERSONALITY, ACADEMIC, 

AND SOCIO-ECONOMIC FACTORS. 


(L. C. Card No. Mic 59-4788) 


Richard Henry Cox, Ph.D. 
Northwestern University, 1959 


This study is a comparison of a carefully selected 
group of male college freshmen who were graduated from 
public secondary schools with a comparable group who 
were graduated from private secondary schools, as meas- 
ured by selected, objective criteria. The study was made 
at Northwestern University and the participating students 
were enrolled as freshmen during 1957-1958. 

The purpose of the study was not to prove or to dis- 
prove anything and no hypotheses were entertained as it 
was a comparative study only. The comparison was made 
upon the scores derived from the use of the California 
Psychological Inventory, the Measurement of Social Status, 
the Mooney Problem Check List, and the Grade Point Aver- 
ages of each student in the study. 

The statistical method employed to make the compari- 
son was first a careful study of the arithmetic means of 
each group on each variable and then the computing of the 
t-test to measure the degree of statistical significance of 
the differences. 

The study revealed striking similarities between both 
the public secondary school graduates and the private sec- 
ondary school graduates. There were three differences 
which were statistically significant. These were: the 
socio-economic status, indicating that the private school 
students had a higher social status; the morals and religion 
area of the Mooney Problem Check List, revealing more 
expressed major problems among public school students; 
and the future: vocational and educational area also on the 
Mooney Problem Check List, showing the private school 
students to have significantly more total problems ex- 
pressed than the public school students on the same subject. 

The results of the study were affected by the fact that 
Northwestern University, being a private institution, has 
its own set of built-in selection, reputation, and social 
structure characteristics, thus limiting and determining 
the sample available. 

Although sufficient differences were not found to as- 
sume superiority for either the public or the private school 
graduates, the lack of significant scores would indicate 
that as far as this sample is concerned, there exist few 
measurable differences and that the type of previous 
schooling background plays little or no part in the male 
college freshman’s success or failure. 

It also appears that there exists an intrinsic role in 
the university which is adopted by all students regardless 
of background. The conscious or unconscious desire to 
conform no doubt modifies any differences resulting from 
socio-economic, personality, or academic background. 

Microfilm $2.00; Xerox $4.20. 79 pages. 



























EFFECT OF VISUAL-AUDITORY PRESENTATION ON 
MEMORIZATION BY CHILDREN WITH 
HEARING IMPAIRMENT 


(L. C. Card No. Mic 59-4799) 


William Lloyd Graunke, Ph.D. 
Northwestern University, 1959 


Auditory training for the child with impaired hearing 
is considered an important educational tool because it aids 
in the development of language skills and it assists in the 
acquisition of better speech production. It is thought that 
the auditory system offers a supplemental channel for 
stimulation of this type of child during classroom teaching. 
A common presumption is that learning is enhanced by 
simultaneous presentation of visual and auditory informa- 
tion. Experimental evidence on this point is scanty and 
contradictory. 

The present study explores the hypothesis that children 
with severe acoustic impairment learn simple materials 
more rapidly when presentations are both visual and audi- 
tory than when they are visual alone. 

Six groups of twelve children each were given the two 
tasks of memorizing lists of words by the paired-asso- 
ciates method. Four of the groups were composed of pu- 
pils from the Illinois School for the Deaf. Two were drawn 
from pupils in the Acoustic Department, and one each was 
obtained from the Oral and Manual Departments. The other 
two groups were composed of children with normal hear- 
ing from the public schools. All subjects were selected on 
the basis of reading achievement. One memorization task 
was to learn ten word pairs presented visually by means 
of a conventional memory drum, and the second task was 
to learn a similar list presented both visually and audi- 
torally. A practice session was included prior to the 
learning task itself. This practice was visual only for four 
of the groups and visual-auditory for the second Acoustic 
Group and the second Normal Group. 

The experimental procedure yielded two scores on 
each subject. Each score represented the number of trials 
the subject needed for one perfect performance on each 
task. Mean scores and standard deviations were then com- 
puted for each set of data. 

The basic finding was that all four groups of hearing 
impaired children and one of the groups with normal hear- 
ing learned more quickly when the word lists were pre- 
sented visually only. Only the group of normal hearing 
subjects who were given visual-auditory practice reversed 
this trend. 

Application of Fisher’s “t” test to the data revealed 
that the mean differences for three of the groups which 
had visual practice were significant at the 5% level of 
confidence and were not significant in the fourth group. 
Neither the two groups given visual-auditory practice (one 
hearing impaired and one normally hearing) showed signif- 
icant differences between methods of presentation although 
the normally hearing group did better on the combined 
task. No instance was found in which speed of memorizing 
was significantly superior when the visual-auditory pres- 
entation was used, whereas five instances occurred where 
the performance was poorer for the visual-auditory pres- 
entation. Neither the word lists nor order of the task 
introduced significant variables. 

For the conditions and types of subjects included in 
the present study, the simultaneous presentation of test 
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materials through two sensory channels did not emerge 
as a superior condition for memorization of word pairs 
and, the multi-channel presentation tended to be inferior 
in several of the circumstances under investigation. This 
investigation would, therefore, lead one to conclude that 
the introduction of the auditory stimulus simultaneously 
with the visual in this type of learning task tended to inter- 
fere with the process of memorization. 

Microfilm $2.00; Xerox $5.20. 102 pages. 


THE SIGNIFICANCE OF DIVERGENCIES BETWEEN 
VERBAL AND NONVERBAL INTELLIGENCE SCORES 


(L. C. Card No. Mic 59-5715) 


Richard Oscar Gundersen, Ph.D. 
State University of Iowa, 1959 


Chairman: Assistant Professor Leonard S,. Feldt 


The major purpose of this investigation was to assess 
the usefulness to the classroom teacher of the verbal-non- 
verbal difference scores obtainable from two respected 
group tests of intelligence -- the California Test of Mental 
Maturity and the Lorge-Thorndike Intelligence Test. Sam- 
ples of fourth and sixth grade children whose verbal and 
nonverbal intelligence quotients differed by specified 
amounts were the subjects. The fourth grade group was 
tested shortly before the investigation was initiated. The 
sixth grade children were tested two years prior to the 
gathering of these data. 

The average academic achievement of the various I.Q. 
groups was compared on the Iowa Tests of Basic Skills and 
analyzed by the techniques of analysis of variance and co- 
variance. Reading deficiencies (in the fourth grade sample 
only) were determined from each child’s performance on 
the Durrell Analysis of Reading Difficulty. A chi-square 
test was used to evaluate the differences among the I.Q. 
pattern groups in the incidence of reading problems. The 
presence of various types of personal worries and prob- 
lems was assessed for the fourth grade sample by re- 
sponses on the S.R.A. Junior Inventory. Differences among 
groups were analyzed via analysis of variance techniques. 
A specially constructed teacher questionnaire was used to 
gather data on the child’s classroom behavior, his school 
progress, the attitudes of his parents toward school, the 
home encouragement he received, and the use his teachers 
made of intelligence test results. Differences in the re- 
sponses to each item were evaluated via the chi-square 
test of independence. 

The major findings and conclusions of this study may 
be summarized in a series of statements about two hy- 
pothetical pupils, one with verbal intelligence superior to 
nonverbal intelligence, the other with an identical differ- 
ence in the opposite direction. 


1. The pupil with higher verbal intelligence will tend to 
achieve at a higher level in all academic areas of the 
curriculum. His superiority will probably be most 
marked in reading, language, and vocabulary, least 
marked in work study skills and arithmetic. The pupil 
with the higher nonverbal intelligence will tend to do 

his best work in the latter areas, but even here he will 





























probably fall short of the pupil with higher verbal in- 
telligence. 


2. The pupil with higher nonverbal intelligence will more 
often evidence, on diagnostic testing, some sort of read- 
ing deficiency. If the difference is 16 points or more, 
the chances are about seven out of ten that this will 
be so. 


3. In general, the child with higher verbal intelligence 
will tend to prefer the kinds of intellectual activities 
in which he excels. Verbal facility and verbal interests 
and activities will tend to characterize this pupil. His 
parents will probably have a better education than the 
parents of the nonverbal child and are more likely to 
expect him to go on to college. The verbal child’s 
father will probably follow a higher status occupation, 
and frequent trips and other stimulating activities will 
be more evident in his home environment. The child 
with higher nonverbal intelligence will less often evi- 
dence an academic area in which he is outstanding. 

He will express himself with less facility than the ver- 
bal child and his activities and interests will be of a 
more nonverbal nature. 


4. Differences between the pupils in adjustment and in the 
incidence of problems and worries will probably not 
be great. The screening of pupils with personal prob- 
lems can probably be accomplished much more ef- 
ficiently with devices specifically designed for the 
purpose than by the pattern of verbal and nonverbal 
intelligence. 

Microfilm $4.00; Xerox $13.40. 310 pages. 


AN EXPLORATORY STUDY OF THE EFFECT OF 
INSERTED QUESTIONS IN THE BODY 
OF INSTRUCTIONAL FILMS 


(L. C. Card No. Mic 59-5020) 


Bernard R. Kantor, Ed.D. 
University of Southern California, 1959 


Chairman: Professor Finn 


The main intent of this study was to evaluate the effect 
upon learning of an instructional motion picture when ques- 
tions are inserted into the film both visually and aurally, 
in an attempt to motivate or obtain more favorable mental 
“set.” A secondary purpose was to determine the place- 
ment of such questions, that is, whether the question should 
come before or after the material about which it was con- 
cerned. Finally, this study tried to determine if the effect 
of such questions differed with various kinds of viewers, 
that is, different in 1.Q., sex, or socio-economic back- 
ground, 

The total population for this study consisted of 617 
second semester seventh grade pupils in three schools in 
widely differing areas of Los Angeles. The three versions 
of a film entitled The Sunfish which were prepared in- 
cluded a control version and two experimental versions. 
One experimental version had questions before the content, 
and the other had questions after the content. Eight identi- 
cal questions were inserted in each film. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
































EDUCATION 








2143 





All pupils took a pretest; one week later they saw one 
version of the film and took a posttest; five weeks after 
the postttest, they took a retention test. Data were re- 
corded on age, sex, language index, socioeconomic status, 
test scores, film version seen, and school attended. Data 
were analyzed by analysis of variance and covariance. 

Findings. (1) There were no reliable differences in 
test results between boys and girls. (2) Pupils with high 
1.Q. did significantly better on each of the film versions 
than those with low I.Q. (3) Pupils with high socioeconomic 
status did significantly better than pupils in average socio- 
economic status, who, in turn, did significantly better than 
those in low socioeconomic status for each film version. 
(4) There was virtually a “classical” arrangement in age, 
1.Q., and socioeconomic status. Pupils in high socioeco- 
nomic status had the highest I.Q.’s, were the youngest in 
age, had the highest scores on the tests for each film ver- 
sion, while pupils at average and low levels occupied their 
anticipated ranges. (5) The films didteach. Gains inscores 
were extremely significant with a C.R. in excess of 20. 
(6) When the data were analyzed, no significant differences 
in film versions were found. All films taught equally well. 
(7) When film version data were analyzed by sex, school, 
socioeconomic status, I.Q., or age, a scattering of differ- 
ences was noted favoring one version or another. Analysis 
of covariance incorporating initial differences in I.Q. re- 
duced any differences to a not significant state. 

Conclusions. The original hypothesis for this study is 
rejected. Pupils learned equally well from all three film 
versions. Retention was the same for each of the three 
film versions. The results here differ from suggestions 
by several other researchers that the inserted question 
procedure should prove effective. 

Recommendations. (1) An investigation of the inserting 
of questions with an attention-getting devise such as a 
change of voice for the aural part of the question might be 
profitable, (2) Inserted questions with the provision for 
feedback of the correct answer might prove useful. (3) In- 
serted questions with the provision for covert participation 
might be effective. (4) Feedback, in the form of seeing 
again the portion of the previously seen film which con- 
tains the answer, is an area in need of investigation, and 
the film-test itself seems a fruitful area for investigation. 
(5) Inserted questions in a foreign language film might be 
effective if the question is in the language being studied. 
(6) The commercial producer of the educational film should 
spend money on research to produce a more effective 
product. Educators should demand better films. 
Microfilm $2.50; Xerox $8.80. 192 pages. 











A COMPARATIVE STUDY OF THE SELF-CONCEPTS 
OF CRIPPLED AND NON-CRIPPLED CHILDREN 


(L. C. Card No. Mic 59-4704) 
Mary Althea Krider, Ed.D. 
Wayne State University, 1959 


Adviser: John J. Lee 


Purpose. The purpose of the study was to test the hy- 
pothesis that, given any small number of crippled children, 
say ten, who attend a special school, there will be demon- 

strable evidences that their self-concepts are qualitatively 





and quantitatively different from those of an equated group 
of non-crippled children who attend regular schools. 

Method. The subjects consisted of both an experimen- 
tal and a control group. Nine boys and nine girls who were 
seventh-, eighth-, and ninth graders in a special school 
for crippled children constituted the experimental group, 
whereas the members of the control group—equated upon 
the basis of sex, race, age (plus or minus) eight months), 
general intellectual level, and father’s occupation—attended 
regular schools. These two groups were subjected to a 
comparative study of their self-concepts in respect to 
(1) positiveness and negativeness in the dimension of the 
self—the aspect of the self-concept which a subject was 
able to conceptualize verbally as his real or actual self; 
(2) positiveness and negativeness in the dimension of the 
ideal-self—that aspect of the self-concept which a subject 
was able to verbalize conceptually as his would-like-to- 
be self, not what he felt that he should be or ought to be; 
(3) the degree of the congruency between the subject’s self 
and his ideal-self as shown by a correlation coefficient; 
and (4) the number of personal and social problems that 
each subject ascribed to himself. 

Data were collected from (1) two Q sorts—Sort 1, the 
Self, and Sort 2, the Ideal-Self—of one hundred self-de- 
scriptive statements validated for the purpose of measur- 
ing self-concept in adolescence; (2) two administrations of 
the Mooney Problem Check List, Form J, designed to lo- 
cate personal and social problems of junior high school 
pupils; (3) cumulative records kept on the children in the 
schools; and (4) interviews with parents of the children. 
These data were treated both quantitatively and qualita- 
tively. The statistics used were (a) Pearson produce- 
moment correlation coefficients, (b) z’ transformation, 

(c) t-test, and (d) t-ratio. The media used in the quali- 
tative treatment were observable comparisons of item 
analyses. 

Findings. The study produced the following findings: 

1. Crippled subjects failed to evidence a significantly 
wider, more varied, and more negative range of self-con- 
cepts in the dimension of the self than did the non-crippled. 

2. The crippled, as a group, failed to show significantly 
less acceptance of self than did the non-crippled. 

3. The crippled, as a group, failed to give significant 
evidence of a wider and a more varied range of self-con- 
cepts in the dimension of the ideal-self than did the non- 
crippled. 

4. As a group, the crippled failed to show less posi- 
tiveness in the dimension of the ideal-self than did the 
crippled. 

5. Both individually and collectively, the crippled failed 
to evidence less congruency between the concept of the 
self and of the ideal-self than did the non-crippled. 

6. Both individually and collectively, the crippled failed 
to see themselves as having significantly more personal 
and social problems than did the non-crippled. 

Conclusions and implications. The findings in this study 
failed to support the hypothesis. Implications for further 
study were suggested by the heuristic findings which follow: 

1. There tended to be small or moderate congruency 
between the concept of self and of the ideal-self upon the 
part of both the crippled and the non-crippled. 

2. Collectively there was wide variability in the con- 
gruency of the self and of the ideal-self among both groups. 

3. The more severely disabled among the crippled 
tended to give more negative concepts of the self and to 
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show less congruency between the concept of self and of 
the ideal self. 

4. The crippled seemed to attach more “significance” 
to culturally and socially valued self-characteristics. 

5. The crippled seemed to be less able to admit damag- 
ing self-descriptions about themselves than did the non- 
crippled. Microfilm $3.80; Xerox $12.80. 293 pages. 


CRIMINAL ANTISOCIAL AND INADEQUATE 
PERSONALITIES —A CLINICAL AND 
PSYCHOMETRIC COMPARISON 


(L. C. Card No. Mic 59-4705) 


David Curlee Magaw, Ed.D. 
Wayne State University, 1959 


Adviser: William Reitz 


Purpose 


Studies employing personality tests of heterogeneous 
groups of prisoners have shown different results from 
clinical personality evaluations. To investigate this prob- 
lem a study was designed so that group methods could be 
employed but also allowing the individual reaction to be 
preserved rather than averaged. This was done by select- 
ing as homogeneous groups as possible based on psychi- 
atric diagnoses. 


Procedure 


The method employed to make comparisons was to use 
the case history and two types of personality tests. Case 
histories were examined for factors such as alcoholism, 
work record, family status, service record, and type of 
offense committed. The subjects were equated for age, 
intelligence, environmental background, sex, and willing- 
ness to cooperate. The Minnesota Multiphasic Personality 
Inventory was chosen as one of the tests because of its 
effective statistical methods for revealing falsification, 
and because it has been one of the more popular instru- 
ments for research in this field. The Gordon Personal 
Profile was also employed. It is a factor-analyzed test 
constructed on the theory of the “forced-choice” technique. 
One of the most desirable features of this inventory is its 
brevity. 

Forty-two prisoners in residence at the State Prison 
of Southern Michigan were accepted as meeting the criteria 
proposed for this study. The case histories of these in- 
dividuals were compared and statistical measures were 
employed to determine if the apparent differences were 
real or chance. The results of the Minnesota Multiphasic 
Personality Inventory were analyzed both by comparison 
of the subtest means of the ten clinical tests, and by an 
item analysis of likenesses and differences. The profiles 
of the test were evaluated with and without correction 
factor “K” and were compared with the profile of an in- 
vestigation by John Stanton. 

















Conclusions 


The investigation was designed to demonstrate that 
the subjects chosen were similar enough in personality 
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and environmental background to be compared and yet to 
demonstrate personality differences if any existed. Con- 
clusions cannot be said to be definitive in the same man- 
ner that an experiment involving a single uncontrolled 
variable demnstrates. However, the marked differences 
between the g.oups, many of them statistically significant, 
certainly indicate that there is reason to accept the hy- 
potheses that there are differences between the clinically 
chosen groups, and that they are demonstrable by tests 
and statistical procedures. 

The Gordon Personal Profile was a successful instru- 
ment in differentiating the groups and agreed with the 
clinical findings. More research with this test is indicated. 
It may prove a valuable and efficient clinical device. 

Both tests show that the responses to social factors 
were similar, and the self-evaluation of the subjects indi- 
cates them to be well-adjusted, responsible citizens. The 
Minnesota Multiphasic Personality Inventory did score 
them as highest in the “Pd” (psychopathic deviate) cate- 
gory, however. 

As compared to a similar study in the field, the Pro- 
files without correction factor *K” were similar to the 
profiles of a heterogeneous group with “K.” 

Microfilm $2.00; Xerox $6.40. 132 pages. 








A COMPARISON OF THE EFFECTIVENESS OF TWO 
METHODS OF COUNSELING WITH 
ACADEMIC UNDERACHIEVERS 


(L. C. Card No. Mic 59-5726) 


George Leo Marx, Ph.D. 
State University of Iowa, 1959 


Chairmen: Associate Professor Kenneth B, Hoyt 
Associate Professor Leonard D. Goodstein 


PROBLEM 

This investigation was undertaken to determine if coun- 
seling is effective in improving the achievement status of 
a group of academic underachievers who entered the Col- 
lege of Liberal Arts, State University of Iowa, as freshmen 
in the fall of 1958. A second purpose was to contrast the 





effectiveness of group and individual methods of counseling. 


PROC EDU RES 

A group of 181 individuals was identified on the basis 
of discrepancy between composite score on the Iowa Col- 
lege Scholarship and Placement Test Battery and attained 
first semester grade-point average. These individuals 
wére classified as either severe (N64) or moderate (N117) 
underachievers according to the extent of this discrepancy. 

A control group (Control Group I) of 24 was selected 
proportionally in a random manner from the severe and 
moderate classifications. The remaining 157 individuals 
were contacted by one or more letters from University 
Counseling Service personnel suggesting they make an 
appointment for counseling. 

Individuals responding for counseling (N104) were as- 
signed at random to individual or group counseling. The 
counselors, to whom clients were randomly assigned, 
were advanced graduate students in education or psychol- 
ogy. Forty-six persons were seen in groups of three to 
seven; fifty-eight students were seen as individual clients. 
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The fifty-three individuals who did not respond to any letter 
constituted Control Group I. 

Counseling undertaken as part of this study was of an 
educational-vocational nature. The criteria of counseling 
effectiveness were mprovement in grade-point average 
and number of hours successfully completed. An analysis 
of variance utilizing a “treatment by levels” design was 
used to determine if significant differences existed on 
either criterion between the control and two experimental 
groups. 

Counselor estimates of the client benefit from counsel- 
ing were determined by use of a Post-Counseling Rating 
Scale. A chi-square test was used to test the significance 
of the difference between the percentage of students in the 
control and experimental groups who persisted in school 
through the second semester. 


FINDINGS AND CONCLUSIONS 

Significant differences were noted: 

1. Between the mean grade-point improvement of stu- 
dents who participated in individual counseling and those 
in Control Group Il. These differences were in favor of 
the individually counseled group. 

2. In mean grade-point improvement between students 
who participated in individual counseling and students who 
participated in group counseling. These differences were 
in favor of the individually-counseled subjects. 

3. Between the number of students who did not com- 
plete second semester in the counseled and control groups 
with a greater proportion of the counseled subjects com- 
pleting second semester. 

No significant differences were noted: 

4. Between the mean grade-point improvement of stu- 
dents who were counseled by group methods and non-coun- 
seled students in Control Group I or II. 

5. Between the grade-point improvement of students 
who participated in individual-counseling and non-coun- 
seled students in Control I. 

6. Between the mean number of hours successfully 
completed by individually-counseled subjects, group-coun- 
seled subjects, and non-counseled individuals in Control 
Group I or 11. 

Total score on a Post-Counseling Rating Scale com- 
pleted by each counselor for each client failed to show a 
significant degree of relationship with mean grade-point 
improvement. 

The relative lack of precision of the statistical analysis 
and the conflicting results clearly indicate the possibility 
of a Type error. Differences were noted between indi- 
vidual and group methods of counseling but neither was 
shown to differ from students in Control Group I. 

Consequently, the results of this study, pertaining to 
the effectiveness of counseling with academic underachiev- 
ers, are considered inconclusive. 

Microfilm $2.00; Xerox $5.40. 108 pages. 

















AN EXPERIMENTAL STUDY OF THE RELATIONSHIPS 
BETWEEN INTEREST AND ABILITY 


(L. C. Card No. Mic 59-5081) 


John Newton McCall, Ph.D. 
University of Minnesota, 1959 


Reinforcement learning hypotheses about the relation 
of change in interest to differential ability were tested 
experimentally. Interest was defined within Rotter’s ex- 
pectancy-reinforcement theory as the “reinforcement 
value” which choice objects have for individuals. Inter- 
ests are predicted to change when experience alters the 
reinforcements associated with given choices and the ex- 
pectations that given reinforcements are forthcoming. 

The experiment sought to relate change in the prefer- 
ence expressed for two given tasks to changes in asso- 
ciated reinforcements and in expectancy. The subjects 
were 358 college students who ranked a series of tentasks 
for preference in performing in them, both before and 
after special learning activities. Included in the activities 
were participation in two of these tasks and reading a 
special report (fictitious) on the ability in them of other 
persons in the same vocational field. Learning how others 
in the same vocation performed in the tasks was assumed 
to associate the tasks with a new source of reinforcement. 
Learning one’s own ability was assumed to confirm or 
alter expectancies for whatever reinforcements the sub- 
jects associated with success in minor tests of ability. 
Indices of expectancy (estimated achievement) and com- 
mittment to one’s vocation (willingness to remain) were 
used to test Rotter’s hypotheses about change in preference. 

Other hypotheses concerned the positive and negative 
reinforcing effects of learning about one’s own and about 
others’ relative ability in the experimental tasks. One of 
these tasks, called Visual Recall, required the subjects to 
remember objects from a page of drawings that was ex- 
posed for 40 seconds. The other task, called Remote Re- 
call, required subjects to write out the names for all 50 
state capitals in the United States. A single index of change 
in relative preference for these two tasks became the de- 
pendent variable in a series of analysis of variance and 
covariance tests. (The latter test controlled for initial 
relative preference, which was highly correlated with 
change in relative preference.) 

The main experimental finding was that preference 
increased relative to the Visual Recall task for subjects 
who learned they had more ability in that same task. No 
change in relative preference occurred for subjects who 
were more successful in the Remote Recall task. Although 
average discrepancy in achievement scores was higher for 
the former group, there was no linear relationship between 
amount of change in preference and degree of higher 
achievement in one of the tasks. Learning how able other 
persons in the same vocation were in these tasks had a 
questionable effect. It appears that this information sup- 
pressed the potential change in preference due to learning 
about one’s own relative ability. 

These results provide some support for reinforcement 
theory, but Rotter’s specific hypotheses are not directly 
confirmed. That is, change in relative preference was not 
directly related to change in expectancy (estimated achieve- 
ment) or to the value of the new source of reinforcement 
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willingness to remain in the vocation). Specific limitations 
in experimental method are cited which preclude drawing 
definite conclusions about the value of Rotter’s theory for 
explaining interest development. 

Microfilm $2.65; Xerox $9.20. 201 pages. 


AN EXPLORATORY ANALYSIS OF THE 
RELATIONSHIP BETWEEN PERSONALITY-SITUATION 
COMPATIBILITY AND LEARNING 


(L. C. Card No. Mic 59-5442) 


James Michael O’Hara, Ph.D. 
The Ohio State University, 1954 


Purpose of the study.—The purpose of the study was to 
make an exploratory analysis of the relationship between 
personality-situation compatibility and learning. Person- 
ality referred to the individual’s needs or desires and his 
characteristic ways of getting satisfaction.’ Compatibility 
was defined as the harmony or agreement between the per- 
sonality of the individual and his situation. A concern of 
the study is illustrated by the following question: In situa- 
tion I, do individuals with personality type A tend to learn 
more than do individuals with other types of personalities? 

The goals of the exploratory study were twofold: (1) to 
search for meaningful relations between personality-situa- 
tion compatibility and individual learning, and (2) to 
sharpen hypotheses and/or suggest related problems for 
further study. 

This project was sponsored by the School-Community 
Development Study (SCDS) at The Ohio State University, a 
regional center of the nationwide Codperative Program in 
Educational Administration. SCDS is a research organi- 
zation interested in improving training programs for 
school administrators. 

Theory and hypotheses.—The central thesis ofthe study 
was that the compatibility between the indivudual’s per- 
sonality and his group situation was related to his learning 
in that situation. 

In a classroom situation where some learning goals 
were set forth for the learners, it seemed probable that 
if individuals must deny their needs in order to attain those 
goals, barriers to learning were erected. These barriers 
must be dealt with before or as the individual moved to- 
ward the desired goals. On these hidden agenda items 
energy must be expended which otherwise could be used 
in attaining the desired goals. 

Such might be the case if an individual had a great need 
for social approval and was denied this approval in aclass- 
room situation. It seemed likely that he must resolve this 
problem or be hindered in his ability to deal with the stated 
classroom goals. Assuming that the individual’s need for 
social approval in the situation were an important part of 
his personality, the situation would be adjudged as having 
little compatibility with his personality. The sacrifice 
demanded of the individual would seem to lessen the pos- 
sibilities of his learning the desired content. 

Conversely, if the situation satisfied the individual’s 
need for social approval, and this need were crucial to 
the individual, his personality and the situation would be 
considered as highly compatible. Potential barriers to 
learning would be removed or lessened and the individual 
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would be able to devote more of his energies to moving 
toward the desired goals. 

In a classroom situation, it seemed probable that there 
would be individuals with different kinds of personalities. 
Different degrees of compatibility therefore would exist 
between different individuals and their common group 
situation. The demands for personal sacrifice would vary 
with the different degrees of personality-situation com- 
patibility. 

Since the personality-needs of some individuals are 
less flexible than the personality-needs of others,’ it 
seemed probable that some individuals would be iess will- 
ing and possibly less able than others to make the sacri- 
fices demanded in a relatively noncompatible situation. 

It appeared that extreme situations would be necessary to 
meet the needs of these extreme individuals. Conversely, 
those individuals with moderately strong personality- 
needs would be more flexible and probably more capable 
of making personal sacrifice demanded in situations than 
the extreme individuals would be. 

In a variety of situations, the mean demands for per- 
sonal sacrifice would seem to be less for moderate indi- 
viduals than for extreme individuals. The personality of 
the moderate individual therefore would be considered as 
more compatible with a variety of situations than the per- 
sonality of extreme individuals would be. If compatibility 
were high, barriers to learning would be few and learning 
would be expected to be high. 

From the preceding considerations, the following hy- 
potheses were derived: 

Hypothesis I. Individuals with moderate personalities 
tend to be greater positive learners than do individuals 
with extreme personalities. 

Hypothesis Il. Personality-situation compatibility is 
related to individual learning. 

Workshop Setting and Data Collection.—Data were gath- 
ered on forty-five members participating in a workshop 
in educational administration at The Ohio State University, 
July 7-25, 1952. They participated in general sessions, 
but most of their time was devoted to working on their 
problems in three small discussion groups. Their dis- 
cussions centered on topics related to the interdependence 
of people and are reported at length in a workshop report, 
“We Work With Others.”? 

To describe and differentiate the three small group 
situations, two trained observers collected data on the 
following twelve dimensions of group life: amount of 
leader participation, kind of leader participation, verbal 
pacing during discussions, member interest, freedom of 
members to participate in group activities, responsibility 
taking of leader and members, member reactions to the 
amount of leader participation, kind of situation—permis- 
sive vs. controlled, progress toward goals, competitive 
vs. cooperative behaviors of members, level of communi- 
cation, and cohesiveness in the group. Observers also 
collected anecdotal records of leader and member be- 
haviors. 

Using Withall’s scale,* four judges rated statements 
made by group leaders to determine the kind of leader 
participation. Detailed guides were used by the observers 
to. make ratings of group behavior on other dimensions of 
group life. 

Jenkins’ Sentiments Inventory* and The Runner Per- 
sonality Analysis were used to get necessary data oneach 
member of the workshop group. The Sentiments Inventory, 
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an ideology test which reveals the respondent’s sentiment 
about the interdependence of people, was administered early 
and late in the workshop period. These data were used for 
determining the relative amount of learning achieved by 
each member. The Runner Personality Analysis provided 
personality data on each subject’s overall strength of atti- 
tudes (high, moderate, or low) and his dominant type of 
personality (individualist, conformist, or individualist- 
conformist). 

It was assumed that the members in each group repre- 
sented a random sample of the total group, and assumptions 
of trait normality and homogeniety of variance inthe groups 
were also made. The number of measurements made of 
each group situation was relatively small. A t-test there- 
fore was used for testing mean differences. P-scores 
were derived from Fisher’s Values of t table. (P-scores 
indicate the probability that the differences found between 
means are chance differences.) 

To test the significance of the difference in the learning 
achieved by individuals with moderate personalities and 
those with extreme personalities, t-scores and P-scores 
were used. With information about the characteristics of 
the three group situations and the characteristics of in- 
dividuals with different kinds of personalities, judgments 
of personality-situation compatibility were made. The 
stated compatibility (high, medium, or low) also indicated 
the predicted learning for individuals in the three group 
situations. The success of these predictions was stated 
in percentages. 

Small group situations.—Statistical analyses of the 
group data showed that the situations in the three small 
groups were different. According to the general behavior 
of each leader, the groups were labeled as follows: 

Group I—Stimulative. The behavior of the leader seemed 
to be consistently learner-supportive with most behaviors 
aimed toward helping the members to feel accepted in the 
group, to clarify their problems, and to make a systematic 
study of their problems. 

Group Il—Abdicative. The leader in this group seemed 
to relinquish to the members his responsibility and his 
power to help to provide content and direction for his 
group. 

Group II—Directive. The leader in this group was 
relatively very active, particularly in the first week, in 
helping to supply content and direction for his group and 
in aiding them to stick rigidly to their agenda. 

Findings.—Several kinds of tests supported the propo- 
sition that individuals with moderate personalities tended 
to be greater positive learners than did individuals with 
extreme personalities. 

Of the sixteen members with moderate personalities 
in the total workshop group, only one member was a low 
learner (low 25 per cent). No moderate individuals were 
low learners in comparison with other members in their 
own small groups. 

Statistical comparisons of the learning achieved by 
moderate individuals and extreme individuals showed that 
the moderate individuals learned significantly more than 
did the extreme individuals. P-scores of .10 or greater 
were considered indicative of significance differences. 

Within each of the personality pattern levels (high, 
moderate, or low), individuals were differentiated on the 
basis of their dominant personality type—individualist, 
conformist, or individualist-conformist (IC).' Because of 
the number of individualist-conformists at each of the 





three personality pattern levels, a test was made holding 
the personality type constant. The results were: moder- 
ate IC vs. extreme IC (P = .02), moderate IC vs. high IC 
(P = .14), and moderate IC vs low IC (P = .04). These data 
further substantiated that the strength of personality- 
needs is important and that moderate individuals tended 

to learn more than did extreme individuals. 

The relatively successful predictions of learning based 
on judgments of personality-situation compatibility sup- 
ported the next major hypothesis: Personality-situation 
compatibility is related to individual learning. 

Subjects were differentiated on the basis of dominant 
personality type as well as on the level of the pattern. 
Compatibility judgments and predictions of learning were 
made for each kind of subject in each kind of situation. 
Where compatibility was high, learning was predicted to 
be high. Where compatibility was medium or low, learn- 
ing was predicted to be medium or low. If the amount 
learned by a subject were the same as that predicted for 
him, the prediction was considered as a correct prediction. 

Overall, the predictions of learning were 84 per cent 
correct. For those subjects with high level patterns and 
different types of personalities, predictions were 83 per 
cent right. For subjects with moderate level patterns, 
predictions were 100 per cent correct. Predictions about 
individuals with low level patterns were 74 per cent suc- 
cessful. 

Predictions were most difficult to make for individuals 
with different types of personalities in the low level group. 
Repression was a common characteristic among this 
group. Predictions were particularly difficult for these 
subjects in abdicative situations. 

The success of predictions of individual learning within 
the three group situations varied. In the abdicative situa- 
tion, predictions were 68 per cent correct. Predictions 
were 90 per cent right in the stimulative situation. Among 
the subjects in the directive situation, predictions were 
95 per cent successful. These data helped verify a posi- 
tive relationship between personality-situation compatibil- 
ity and learning. 

A primary theoretical inference of these findings is 
that when compatibility is high, barriers to learning are 
few and learning will tend to be high. 

Implications.—The findings indicate that individuals 
with particular kinds of personalities will tend to benefit 
more in some kinds of group learning situations than they 
will in others. With the results of this study, providing 
that measures of personality are available, group leaders 
should be able to provide more beneficial learning experi- 
ences for group members. 

Among the hypotheses suggested for further study 
were: (1) that group leaders tend to help group situations 
develop which are most compatible with their personali- 
ties, and (2) that a group composed of heterogeneous mod- 
erate individuals will make more progress on common 
problems than will a group composed of members with 
heterogeneous extreme personalities. 

Investigations of these and related propositions are 
needed and should be helpful in meeting the challenge of 
improving the efficiency of group learning situations. 
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THE RELATIONSHIP OF SELF-SATISFACTION 
TO STATED VOCATIONAL PREFERENCES 


(L. C. Card No. Mic 59-6039) 


Richard Arlen Schutz, Ph.D. 
University of Minnesota, 1959 


This research was designed to investigate the following 
two problems suggested primarily by certain self-concept 
theories of occupational choice. 

1. It sought to determine if high school males who tend 
to identify closely with their ideal-self concepts also tend 
to identify closely with the true occupational stereotype of 
successful workers in their “ideal” occupations or approxi- 
mations thereto. The degree to which any subject identified 
with his ideal-self concept was assessed by determining 
the correspondence between his self-description and his 
ideal-self description on an instrument entitled the De- 
scriptive Check List--a list of adjectives and phrases. 
The correspondence between these two descriptions was 


labeled self-satisfaction. From an alphabetically arranged 





list of the 45 occupations considered on the Strong Voca- 
tional Interest Blank (SVIB), each subject selected the 
occupation which to him was the most interesting. This 
occupation was referred to as his stated vocational prefer- 
ence and was considered to be an approximation to his 
ideal vocation. The degree to which a subject identified 
with the true occupational stereotype of his vocational 
preference was determined by noting his SVIB score in 
that occupation. It was assumed that persons tend to se- 
lect as ideal occupations, or for that matter as most in- 
teresting occupations, those in which they can attain their 
self-ideals. 

2. The second problem was to determine if, in a popu- 
lation of high school males, any relationship exists be- 
tween (a) level of occupational aspiration and (b) an index 
of. self-satisfaction. A subject’s OL score on the SVIB 
was used as an index of his level of vocational aspiration. 
The index of self-satisfaction employed was the corre- 
spondence between self and ideal-self descriptions men- 
tioned above. 

The population used consisted of all males in the senior 
class of a suburban high school. The 135 subjects were 
considerably above general population averages in intelli- 
gence, socio-economic status, and educational aspirations. 

The students were asked to (a) describe themselves 
on the Descriptive Check List, (b) indicate their stated 
vocational preferences, and (c) describe their ideal-self 
concepts on the Descriptive Check List in the order listed. 
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The SVIB had been administered to them three weeks pre- 
viously. 

The Descriptive Check List was developed especially 
for this study. It consisted of 180 items and sampledfrom 
96% of Cattell’s personality trait clusters. A Correspond- 
ence Score, reflecting self-satisfaction, was computed 
between each subject’s self-description and ideal-self 
description through an adaptation of the method of squared 
differences. The instrument’s split-half reliability co- 
efficient was found to be .92. 

‘The two problems stated earlier were formulated into 
null hypotheses as follows: 

1. Self-satisfaction is not related to SVIB score ina 
student’s stated vocational preference. 

2. There is no relationship between self-satisfaction 
and OL score on the SVIB. 

The product-moment correlation coefficient of .06 ob- 
tained between the distribution of Correspondence Scores 
and the distribution of SVIB scores in the occupations 
selected as vocational preferences did not differ signifi- 
cantly from zero (P>.05), and the first null hypothesis 
was accepted. It was concluded that no relationship exists 
between the degree to which these subjects identify with 
their self-ideals and the degree to which they identify with 
the true occupational stereotypes of their preferred vo- 
cations. 

The product-moment correlation coefficient of .34 ob- 
tained between the distribution of Correspondence Scores 
and the distribution of SVIB OL scores differed signifi- 
cantly from zero (P<.01), and the second null hypothesis 
was rejected. It was concluded that for these subjects, 
one’s level of occupational aspiration is in part a function 








of his evaluation of and satisfaction with his perceived self. 
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A STUDY OF THE GOD CONCEPTS OF CHILDREN IN 
THREE SUBURBAN RELIGIOUS SCHOOLS USING 
THE OSGOOD-SUCI-TANNENBAUM SEMANTIC 
DIFFERENTIAL TECHNIQUE 


(L. C. Card No. Mic 59-4842) 


Richard Emil Singer, Ph.D. 
Northwestern University, 1959 


Investigators in the field of psycholoinguistics have 
developed techniques for the quantitative measurement of 
meaning. One of those is the Osgood-Suci-Tannenbaum 
semantic differential technique for the discrimination of 
difference in meaning of concepts. Osgood and his asso- 
ciates have developed sets of bipolar terms which are 
placed at the extremities of seven-stage linear scales. 
Concepts to be differentiated are placed above the bipolar 
terms. The subject indicates the direction and intensity 
of his association of the concept with each set of bipolar 
terms by checking one spatial position on the scale. 

The semantic differential technique was applied in this 
study through a specially designed testing instrument to 
the differentiation of the meaning of the concept of God to 
boys and girls of the fourth, seventh, and tenth grades in 
a Jewish, a Presbyterian, and an Episcopalian Sunday 
School in a Chicago suburb. The God concepts of 255 
boys and girls were tested with relation to the following 
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empirically derived concepts: MY FATHER, MY MOTHER, 
PRESIDENT, LOVE, PUNISHMENT, SUN, GOD, TREE, 
HATE, MY MINISTER, TEACHER, POLICEMAN. The 
bipolar terms used were: strong-weak, fast-slow, clean- 
dirty, happy-sad, heavy-light, large-small, sharp-dull, 
active-passive, good-bad, beautiful-ugly, thick-thin, hot- 
cold. 

Two hundred sixty-six parents also compieted and re- 
turned the same testing instrument. Quantifying methods 
involved the determination of means for all responses to 
concepts and standard deviations of the means for all 
groups. Analysis of variance was used where its sensitivity 
was required to discriminate in a finer manner problems 
of variability in the hypotheses. The statistical results 
permit the following conclusions: 

1. There is no significant difference between boys’ 
and girls’ concepts of God. 

2. There is a significant difference between the God 
concepts of Jewish children and the God concepts of Prot- 
estant children. There is no significant difference between 
the God concepts of Presbyterian children and Episcopalian 
children. 

3. There is no significant difference between the God 
concepts held by children and the God concepts held by 
their parents except in the case of Fourth and Seventh 
Grade Jewish students. 

4. There is no significant difference between the con- 
cept MY FATHER and the God concept for Jewish children 
at all three grade levels. Episcopalian children of all 
levels showed a significant difference in concept between 
MY FATHER and God. Seventh Grade Presbyterian chil- 
dren also showed a significant difference. 

5. There is a significant difference for all groups be- 
tween the concept MY MOTHER and the God concept. 

6. There is a significant difference between the author- 
ity concepts PRESIDENT, MY MINISTER, TEACHER, 
POLICEMAN, and the God concept for Jewish children of 
all grades tested, for Presbyterian children of the Seventh 
Grade, and for Episcopalian children of the Seventh and 
Tenth Grades. 

7. There is a significant difference between the posi- 
tive abstract concepts LOVE and PRAYER and the God 
concept for Jewish Fourth Grade children and for Presby- 
terian Seventh Grade children. 

8. There is a significant difference between the nega- 
tive abstract concepts HATE and PUNISHMENT for all 
groups tested. 

9. There is a significant difference between the con- 
cepts of natural objects SUN and TREE and the God con- 
cepts for Jewish Fourth and Seventh Grade children. 

10. There is a significant difference between the God 
concepts of Jewish and Protestant adults. There is no 
significant difference between the God concepts of Presby- 
terian and Episcopalian adults. 

The results of this study suggest that the semantic 
differential technique is a sensitive and flexible testing 





method and that the field of concept quantification is broad 
and challenging to the investigator. 
Microfilm $2.00; Xerox $7.20. 151 pages. 








THE RELATION OF RELIGIOUS AFFILIATION TO 
PARENTS’ OPINIONS CONCERNING CHILD REARING 
AND CHILDRENS’ PROBLEMS, AND PARENTS’ 
EVALUATIONS OF THEIR OWN PERSONALITIES. 


(L. C. Card No. Mic 59-6047) 
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Adviser: Dale B. Harris 


Thirty parent couples were drawn from each of three 
congregations; Jewish Conservative, Roman Catholic, ard 
Conservative Baptist. The samples were equated with 
respect to educational attainment, paternal socio-economic 
status, and size of family. 

The subjects, meeting in groups belonging to the same 
church were presented a battery of information and opin- 
ion inventories which included the following instruments: 
(a) an identification form--retained by the groups’ pastors 
as a record of participants, (b) an information record-- 
for the purpose of securing socio-economic, educational, 
age, and family composition data, (c) Parent Attitude 
Research Inventory--to obtain parent opinions with respect 
to child rearing and parent-child relations, (d) Child Be- 
havior Research Instrument (adapted from an inventory 
devised by Griffiths) for the purpose of obtaining parent 
ratings of child behavior in terms of the degree to which 
it constitutes a problem, (e) Parent Opinion Research 
Instrument (Form E of the Rokeach Dogmatism Scale)-- 
for the purpose of measuring tendencies toward dogmatic 
thinking, (f) Gordon Personal Profile--for measures of 
ascendancy, responsibility, emotional stability, sociability, 
and a total score indicating tendencies to complimentary 
or non-complimentary self descriptions. 

Thirty-three separate measures were included in the 
several instruments employed. These were grouped ac- 
cording to apparent relevance to three psycho-social is- 
sues. Twelve measures were presented as pertaining to 
the issue, relation to authority, five to the issue, concep- 
tion of self, and sixteen to the issue primary dilemmas. 
Four hypotheses were formulated in terms of the manner 
in which the unique characteristics of each religious group 
were expected to influence parent opinions relating to the 
three psycho-social issues. A fifth hypothesis concerned 
degree of similarity, and strength of association of mother- 
father opinions. 

The data were analysed by means of analysis of vari- 
ance techniques, F, and t tests of significance, and product 
moment correlation coefficients. 

The groups were best differentiated by those measures 
pertaining to the psycho-social issue, relation to authority. 
In comparison to the others, the Jewish group was char- 
acterized as having the least tendency to adhere to aclosed 
system of beliefs and disbeliefs, or to a system of beliefs 
hinging upon absolute authority. As parents, the members 
of the Jewish group were represented as more likely to 
interact flexibly and democratically with each other and 
with their children. The Baptist group showed a tendency 
to be more dogmatic and authoritarian than the Catholic 
group, while the Catholic group was significantly more 
concerned than either of the others with the exclusion of 
outside influences upon their children. The majority of 
measures, however, did not differentiate the Catholic from 
the Baptist group. 
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Measures pertaining to the psycho-social issue, con- 
ception of self, differentiated the religious groups in only 
one respect; the Jewish group being characterized as most 
ascendant of the three. Mother-father differences with 
respect to this issue were significant; fathers represent- 
ing themselves as more ascendant, responsible, and emo- 
tionally stable. 

With respect to the psycho-social issue, primary di- 
lemmas, four of the sixteen measures employed, charac- 
terized the Jewish group as having the least tendency toward 
overprotection and suppression of childrens’ impulses. 
Differences between the Catholic and Baptist groups, 
however, suggested no consistent tendency. Contrary to 
expectation, the Jewish group was represented as holding 
opinions suggestive of greater marital conflict and irrita- 
bility than the other groups. Also, the Jewish group rated 
Withdrawing behavior in children as being a greater prob- 
lem than did the Catholic and Baptist groups. 

In comparison to mothers, fathers favor more unilat- 
eral, suppressive, and authoritarian conceptualizations of 
family interaction. 

Correlations of mother-father scores were found to be 
generally positive, but not significantly so. 
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EDUCATION, RELIGION 


THE ROLE OF THE CHAPLAIN IN THE HOSPITAL 
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State University of Iowa, 1959 


Chairman: Professor Gerhard Hartman 


The assumption made in this study is that in hospitals 
with 200 beds or more there is a role for a full time clergy- 
man ministering to the spiritual needs of patients. His role 
should be carefully conceived even if it is not committed to 
a formal job description statement. 

An adequate conception of the chaplain’s role will re- 
flect the centuries of relationship between the church and 
the hospital. Throughout most of human history the hospital 
has been a function of the church. In attempting to define 
the role of a minister of religion in the modern hospital 
we are called upon to examine the reasons why the hospital 
today is becoming less a function of the church and more 
a secular, scientific, specialized social institution. It is 
necessary to understand the cultural changes that have 
produced the modern hospital if one is to know the place 
of a chaplain in the patient care it affords. 

Reference is made to the changes in the religious ex- 
pression of the nineteenth century and some of the causes 
behind those changes. 

A brief review presents the dynamic forces within 
scientific research and the tremendous momentum toward 
specialization which resulted. This challenged the whole 
field of dogmatics in the churches and changed the whole 
intellectual climate of America. 

One could not pretend to define the role of a chaplain 
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in the hospital without taking note of the changing directions 
of theological thought during the nineteenth century. A 
very snort sketch seeks to showthese directions in general. 

Also entering into a definition of the chaplain’s role in 
the hospital are the contemporary changes in our society, 
rapid, far-reaching and deep-running currents of violent 
and radical adjustment. It is only in the light of all of 
these factors that one can begin to conceive of the chap- 
lain’s role in the hospital. 

This study is an attempt to focus the ideas of hospital 
administrators, doctors, chaplains, nurses and clergymen 
on the problem of defining the role of the chaplain in the 
hospital. Selected random samples of 100 administrators 
with chaplains, 100 administrators without chaplains, 100 
doctors, 190 chaplains, 100 directors of nursing service, 
and 100 clergymen received a mail survey questionnaire 
by means of which they could objectively report their 
expert opinions about chaplains’ services in the hospitals. 
Sixty-one percent of a total of 600 became respondents in 
the study. 

Personal field investigation at the source included 
visits to hospitals in major cities of the eastern and cen- 
tral United States, interviewing administrators of hospi- 
tals, chaplains in hospitals, and clergymen. 

The data gathered was analyzed, evaluated and reported 
in this study. A major conclusion is that there is need for 
a full time minister of religion in hospitals of 200 beds or 
larger, and he should be professionally trained for a spe- 
cialized service in the care of patients. This would re- 
quire degrees from accredited colleges and seminaries 
and meeting the standards of clinical training required by 
the Council for Clinical Training or the Institute for Pas- 
toral Care. Microfilm $2.55; Xerox $8.80. 193 pages. 


A STUDY OF CONTRASTING PROGRAMS FOR THE 
CHRISTIAN EDUCATION OF ADOLESCENTS 


(L. C. Card No. Mic 59-5821) 


Norris Madison Sanders, Ph.D. 
The University of Wisconsin, 1959 

Supervisor: Burr Phillips 
Problem: Three contrasting programs for the Christian 
education of adolescents are studied in this thesis. They 
are the Hi-Y program of the Young Men’s Christian Asso- 
ciation, the Pilgrim Series curriculum of the Congrega- 
tional Christian Churches, and the Seabury Series cur- 
riculum of the Protestant Episcopal Church. 

The first problem is to compare the programs in order 
to identify the issues among them in reference to objec- 
tives, conception of the psychological nature of man, learn- 
ing theory, and curricular organization. The second 
problem is to relate the issues identified to the field 
of educational psychology to determine the nature of the 
support that can be found for each position taken on 
the issues. 


Procedure: The principal source of information on the 











three programs is the curricular publications for youth 
of high-school age. The chapters of the thesis describing 
each organization were sent to the respective curriculum 
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department for appraisal, and appropriate adjustments 
were made on the basis of the comments received. 


Results: The particular interpretation of the S~R bond 
explanation of learning and behavior that is endorsed by 
the Hi-Y is not favored by most educational psychologists 
whose views were studied. Parts of the Hi-Y program 
appear contradictory te its own rationale. 

The Pilgrim Series curriculum for adolescents provides 
for the intellectual comprehension of Christian truth fol- 
lowed by practice in applying the truth. Recommended 
classroom procedures are based on the assumption that 
the intellect dominates behavior in a manner that many of 
the educational psychologists studied would deny. The stu- 
dents in a class play a small role in determining goals and 
procedures under the Pilgrim Series curriculum. A re- 
view of the literature on group dynamics in the classroom 
reveals the opinion of many psychologists that shared de- 
cision-making is not always necessary to create a favor- 
able learning climate. 

The Seabury Series curriculum for adolescents defines 
meaningful Christian learning as improvement in behavior 
that results from reflection on personal experience in the 
light of Christian truth. This type of learning is believed 
to be facilitated by a classroom climate that is felt by the 
students to be non-threatening. The Seabury Series pro- 
gram has obviously been drawn by individuals who are 
aware of current themes in psychology. However, research 
evidence does not conclusively substantiate the Seabury 
Series conception of learning. All three organizations 
would do well to engage in comprehensive research pro- 
grams to test their theories. 

Microfilm $2.90; Xerox $10.00. 222 pages. 
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AN ANALYSIS OF MUSIC TEACHER EDUCATION 
PROGRAMS IN A SELECT GROUP OF 
MID-WESTERN UNIVERSITIES AND COLLEGES 


(L. C. Card No. Mic 59-5701) 


Robert Leonard Borg, Ph.D. 
State University of Iowa, 1959 


Chairman: Associate Professor Neal E. Glenn 


The Problem 


This study was concerned with (1) the basic require- 
ments, minimum standards, and course offerings and cred- 
its of prospective school music teachers; and (2) a com- 
parison of present-day practices with the “Standards for 
the Evaluation of the College Curriculum for the Training 
of the School Music Teacher” recommended in the Music 
Educators National Conference Source Book No. 2, Music 
in American Education, 1955. 








The Procedure 





The study was limited to twenty-four colleges and 
universities which offered a four-year degree curriculum 





in music teacher training in seven mid-western states, 
and was based on the school year 1958-59. Data was ob- 
tained through (1) catalogue study of each institution, 
(2) questionnaire answered by each head of the music de- 
partment, and (3) personal interviews with (a) heads of 
each music department, (b) heads of music education, 

(c) music methods teachers, and (d) senior music educa- 
tion students. 


Findings and Recommendations 





Findings 

The majority of heads of music departments (75%) 
agreed that teacher training institutions should conform to 
the minimum standards, basic requirements, and offerings 
as outlined by the Music Educators National Conference. 

It was the consensus of opinion of heads of music de- 
partments in universities and liberal arts schools that the 
distribution of minimum requirements in general educa- 
tion, professional education, and in music adequately met 
the needs of prospective music teachers in their respective 
institutions, while administrators in teachers colleges 
indicated an overbalance in general education which did 
not give sufficient hours for the major subject. 

The minimum music entrance requirements to the 
teacher training programs varied greatly and ranged from 
practically none whatever to the high standards set by 
accrediting organizations or those of the respective in- 
stitutions. None of the institutions used any means of test- 
ing musical skills or teaching techniques just prior to stu- 
dent teaching, or on completion of the teacher training 
program other than passing grades. 

No specific requirements for entrance to music educa- 
tion methods courses were necessary in any of these in- 
stitutions other than the normal sequence of courses. No 
specific requirements in individual musical skills were 
required for completion of music methods courses in 83% 
of the institutions. The first professional education courses 
were taken in the sophomore year by 54% of the students, 
and in the junior year by 38%. The first music methods 
courses were taken in the junior year by 71% of the stu- 
dents. The elementary and secondary music methods 
courses were offered only once per year in 83% of the 
institutions. 

The data showed inconsistency in answers given by 
heads of music departments concerning entrance require- 
ments to the school or department of music, and six in- 
stitutions had no specific requirements. 

Credit in music literature, history, and/or appreciation 
for school music majors was included in Basic Music 
credit, with a minimum number of institutions allowing 
credit for these courses in General Culture. 

The largest number of music majors (80%) in these 
institutions were in the teacher training program, the 
majority (85%) electing this program during the freshman 
year. 

The elementary school level was reported to be the 
most important level of music training in the education 
of pupils by 95% of the students. Teaching music in the 
elementary school was selected as their special interest 
by. 66% of the students, and it was the consensus of opinion 
that the most difficult part of teaching music was in un- 
derstanding the abilities and characteristics of elementary 
school pupils. Over 50% of the students reported this 
phase was not included in their music methods courses. 

School music majors (94%) began their student teaching 
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in the senior year, and the majority (63%) of these experi- 
ences were entirely off campus. The majority (67%) of 
students indicated sufficient preparation prior to student 
teaching, and 71% indicated completing a sufficient amount 
of student teaching experiences to help them do a satis- 
factory job of teaching. The music methods teachers in 
71% of the institutions were directly responsible for the 
student teaching experiences, and 88% of these teachers 
made no suggestions to the cooperating teachers in the field 
as to the minimum number of conferences with student 
teachers. 

The guidance program of school music majors was 
entirely administered by heads of music departments 
and/or music education faculties in 83% of the institutions, 
and by general academic and music education faculties 
in 13%. 

Group and/or individual observations of elementary and 
secondary classroom teaching was required of 71% of the 
school music majors, and demonstration lessons as part 
of the music methods courses were not given in 54% of the 
institutions. 

The majority (63%) of the administrators recommended 
a major and minor in music for prospective teachers, and 
33% recommended a major in music and a minor in an 
academic field. Specialization in emphases was recom- 
mended by 50% of the heads of music education, and com- 
prehensive preparation by 50%. 

School music majors in 88% of the institutions were 
required to pass functional piano, which was included in 
the minor performance area in all institutions. This re- 
quirement could be satisfied by proficiency tests or class 
or individual lessons. 

School music curriculum revision was being accom- 
plished by active committees in 71% of the institutions, 
and 63% of the administrators expected either major or 
minor revisions in this curriculum in the near future. 

A very limited amount of elective credits were allowed 
for school music majors if they were to meet minimum 
graduation requirements in a four-year program. 

The data revealed wide disagreement between heads 
of music departments and heads of music education con- 
cerning their present music teacher training programs. 

It was the consensus of opinion by heads of music de- 
partments that every teacher training institution should 
not give the same degree for school music majors. 


Recommendations 

Minimum standards and basic requirements for entrance 
to the school music curriculum should have universal 
agreement and be practised by all institutions education 
school music majors. Only those students who possess 
and/or demonstrate (1) native musical ability, (2) musi- 
cal performance ability, (3) good general scholarship, and 
(4) desirable personality traits should be accepted as pro- 
spective school music teachers. 

School music majors should zive evidence of (1) all 
courses specifically designed for teaching, (2) minimum 
scholastic average of B in all music and professional edu- 
cation courses, with a general scholarship attainment of 
C average, (3) satisfactory musical performance in func- 
tional piano and voice, and (4) satisfactory knowledge of 
basic teaching principles prior to student teaching. 

The minimum graduation requirements for school music 
majors should be (1) successful completion of all required 








courses, (2) satisfactory musical accomplishment on a 
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major instrument (voice is a major instrument), and (3) a 
post-student teaching course or seminar as part of student 
teaching administered by the person in charge of music 
education. 

Teacher training institutions should require more spe- 
cialized preparation in music education and professional 
education courses for those preparing to teach music in 
the elementary school. 

Teacher training institutions should specify the mini- 
mum preparation in pre-college training which will help 
qualify the student for entrance to the school music cur- 
riculum. 

More intensive cooperation between music and music 
education administrators and faculties should be developed 
to help alleviate the confusion and disagreement in the ad- 
ministrative practices and educational philosophies of the 
present teacher training programs. 

Music literature, history, and/or appreciation should 
be considered in the area of general culture courses and 
these credits be allowed to fulfill part of the required 
hours in this area. 

The “Standards for the Evaluation of the College Cur- 
riculum for the Training of the School Music Teacher” 
should be re-evaluated and (1) elective credit in music 
and non-music courses, (2) minimum content in high school 
courses for entrance to music in higher education, and 
(3) minimum content for entrance proficiency tests in mu- 
sical skills and ability in higher education. 

Microfilm $2.35; Xerox $8.20. 180 pages. 


PRINCIPALS’ EVALUATION OF LOCAL PROGRAMS 
OF VOCATIONAL AGRICULTURE IN WEST VIRGINIA 


(L. C. Card No. Mic 59-5898) 


Wendell Gary Hardway, Ph.D. 
The Ohio State University, 1959 


The primary object of the study was to secure an eval- 
uation by secondary principals of West Virginia of local 
departments of vocational agriculture. 

The criteria used for making the evaluation were de- 
veloped in cooperation with thirteen principals from Dis- 
trict Five of the West Virginia Secondary Principals Asso- 
ciation. The criteria were divided into eleven areas and 
sub-areas, each representing a major facet of vocational 
agriculture. A performance summary was formulated 
for each area in order that the evaluator could rate the 
entire area as well as the individual items. The evalua- 
tive instrument containing all of these criteria was mailed 
to all of the principals in West Virginia in whose schools 
there is a Department of Vocational Agriculture. 

In order to compare principals’ ratings with those of 
vocational agriculture supervisors, a list of the perform- 
ance summaries was given to each supervisor in West 
Virginia to be used in evaluating each department. 

The evaluations were recorded and placed on a five- 
point rating scale, ranging from poor to superior. The 
qualitative ratings were converted to numerical figures, 
and the mean rating for each item and each performance 
summary was calculated. 

The principals who aided in establishing the criteria 
felt that all of the areas were important. They regarded 
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the instructional activities as the most important element, 
and the adult farmer program as the least important. 

The principals felt that the strongest condition of the 
program lay in the instructional staff and that there wasa 
relatively high degree of performance by the teacher in 
the maintenance of desirable school relationships. The 
weakest area indicated was that concerned with the adult 
farmer program, followed closely by the young farmer 
program. 

In all areas of the program, except the young and adult 
farmer areas, the principals rated the performance and 
conditions higher than did the vocational agriculture su- 
pervisors. 

When the evaluation results were studied in the light 
of certain selected factors, the only definite trends estab- 
lished were in connection with the teacher’s training, the 
size of the school, and the size of the vocational agricul- 
ture enrollment. As school size and vocational agricul- 
ture enrollment increased, evaluations were higher. In 
all areas, higher ratings were given for programs in which 
the teachers had Master’s degrees. 

The following major recommendations were made as 
a result of the findings of the study: 


1. Studies should be made of the possibilities and ad- 
vantages of combining the smaller schools, thus in- 
creasing vocational agriculture enrollment. 


2. More graduate study should be encouraged by ad- 
ministrators, supervisors, and the teacher-training 
departments. 


3. More effective use of summer employment and on- 
farm supervision should be made by teachers. 


4. Better coordination of public relations efforts should 
be maintained. 


5. Consideration should be given to increasing the num- 
ber of young and adult farmer programs which are 
available. 


6. Fu~ther studies should be made which would show the 
sigi.ificance of the findings statistically and which 
would take into account factors in addition to those 
used in this study. 

Microfilm $2.75; Xerox $9.60. 212 pages. 


A STUDY OF PRE-SERVICE CORE-TEACHER 
EDUCATION IN THE UNITED STATES 


(L. C. Card No. Mic 59-6024) 


H. Arnold Holtz, Ph.D. 
University of Minnesota, 1959 


Purpose 

It was the purpose of this study to: (1) ascertain a 
definition and an underlying philosophy of core teaching; 
(2) learn what was actually being dc ne throughout the coun- 
try in the preparation of core teachers; (3) test certain 
hypotheses regarding core-teacher-education programs; 
(4) make several proposals for the improvement of the edu- 
cation of core teachers based on the findings of the study. 








Methods and Procedures 

First, the pertinent literature on core-teacher-educa- 
tion was examined. The statements of several prominent 
writers on the core curriculum were analyzed regarding 
their philosophical interpretation of core. 

Second, two questionnaires were utilized to gather data 
on the major problem of this thesis. The first question- 
naire was to locate the core-teacher-education programs 
and the individuals responsible, and the second was to as- 
certain the type of core-teacher-education programs in 
operation, status of students, faculty, and core practices. 
The data used were based upon the returns from 242 in- 
stitutions with some form of core-teacher-education pro- 
grams. The relationships between core practices and 
(a) type of institution, (b) type of program, and (c) geo- 
graphical region were assessed by the use of the ChiSquare 
formula. 

Third, several schools representing three major types 
of programs were visited: I. slight adjustment within the 
regular teacher-education program; II. supplementing of 
regular program by addition of at least one course; HI. a 
distinct and separate program. 





Summary and Conclusions 

More than two-thirds of the respondents indicated the 
core idea had not reached its peak. 

Approximately 90 per cent of the core programs had 
been initiated since World War II. 

In two-thirds of the institutions, similar requirements 
were set for the pre-service core candidates as for regu- 
lar education students. 

There was a steady increase in the number of institu- 
tions training core teachers; and in the percentage of stu- 
dents in core programs from 1954 to 1958. 

About 40 per cent of the institutions had some form of 
recruitment policy for their core programs. 

Over 75 per cent of the core candidates began their 
teacher-education work in the sophomore and junior years 
of college. 

Only 19 institutions reported a definite selection policy 
in operation for the selection of personnel to staff the pre- 
service core program. 

Two-thirds of the institutions indicated they had no 
follow-up studies on core graduates. 

The main obstacle encountered by the core-teacher- 
education program was the restriction imposed by “tra- 
ditional teaching.” 

The major characteristics of the core idea were: inte- 
gration of subject-matter, guidance, pupil interests con- 
sidered, large blocks of time, and use of problem solving. 
The predominant weakness was the lack of trainedteachers. 

The philosophy that undergirds the core idea was found 
to be mainly experimentalism and realism, with some 
confusion regarding the connection of philosophy to core. 

A strong emphasis was on general education, two or 
more fields of concentration, good “core classes” in which 
to observe and do student teaching, more emphasis on 
psychology, need for history and philosophy of education, 
and the need for pre-service core programs that demon- 
strate the practices recommended for the public schools. 

A significant relationship was found to exist between 
attention given to certain core-teacher-education practices 
and geographic regions, with Northwestern and Western 
regions ranking high. 

The universities outranked the teachers colleges with 
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respect to attention given to core practices, and the latter, 
in turn, rated higher than the liberal arts colleges. 


Recommendations 

Several proposals were made by the writer for an im- 
proved core-teacher-education program with respect to 
psychology, philosophy, and the general subject matter 
content. Microfilm $5.35; Xerox $18.80. 418 pages. 





AN EVALUATION OF THE ELEMENTARY PROGRAM 
OF TEACHER EDUCATION AT NORTHWESTERN 
UNIVERSITY BY STUDENTS AND 
COOPERATING SCHOOL PERSONNEL 


(L. C. Card No. Mic 59-4805) 


Marion A. Hull, Ph.D. 
Northwestern University, 1959 


Supervisor: Gail M, Inlow 


It was the purpose of this study (1) to obtain value judg- 
ments from students and cooperating school personnel 
concerning the effectiveness of the program of teacher edu- 
cation at the elementary level at Northwestern University, 
and (2) to analyze such judgments and make recommenda- 
tions which might initiate further study. 

The evaluators consisted of (1) 87.8 per cent of the 
students who were enrolled in the School of Education at 
Northwestern University and who had engaged in student 
teaching at the elementary level during the year 1956- 
1957; (2) sixty-seven per cent of the cooperating teachers 
who had supervised the student teachers; and (3) 51.3 per 
cent of the principals and superintendents of the schools 
which cooperated in the program. 

The value judgments were obtained from students by 
use of a questionnaire administered shortly before their 
graduation; from the cooperating school personnel by de- 
scriptive comments which were made in response to letters. 

Based upon the opinions of the majority of the partici- 
pants in regard to the six specific problems of the study, 
the conclusions reached were as follows: 

1. The guidance provided the students in program plan- 
ning and orientation to the area of professional study, in 
general, was adequate. 

2. General education contributed “to a great extent” to 
the background of the students. 

3. Professional courses, as a whole, prepared the stu- 
dents adequately for student teaching. 

4.. Group work with children was very valuable as a 
pre-student teaching experience. 

5. The experience of student teaching was very valua- 
ble as a preparation for regular classroom teaching. 

6. A wholesome relationship existed between the co- 
operating schools and the University. 

Although, as a whole, the participants in the study eval- 
uated the teacher-education program positively, there were 
aspects with which they expressed dissatisfaction, the most 
important of which are as follows: 

1. Advisement: There should be greater agreement 
on the requirements for elementary-education majors. 
More time should be devoted to advising. 
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2. Methods courses: Methods courses should be re- 





evaluated with the goal of bringing about better integration 
and improving content. 

3. Student teaching: A common body of experiences 
should be a part of the program of all student teachers. 
More extensive classroom observation and participation 
should take place prior to the student-teaching experience 
of the senior year. The needwas expressed for more effec- 
tive guidance through individual conferences and seminars. 

Microfilm $3.90; Xerox $13.20. 304 pages. 





A STUDY OF CURRENT INDUSTRIAL EDUCATION 
PROGRAMS IN CERTAIN SELECTED SCHOOLS IN IRAQ 


(L. C. Card No. Mic 59-4277) 


Subhi Khalil, Ed.D. 
Indiana University, 1959 


Chairman: H. Robert Kinker 


The problem was concerned with an investigation of the 
existing industrial education programs, practices, and 
policies in selected public secondary schools in Iraq. The 
study was designed to reveal the existing situation as it 
related to teacher qualifications, salaries, methods, prep- 
aration and. occupational experience. 


Procedures 


The following method of procedure was established: 

1. An inquiry form was designed to elicit information 
relative to existing practices in industrial education in 
Iraq. 

2. The tentative instrument was then submitted for 
validation to a jury of American experts in industrial edu- 
cation and was then revised on the basis of their sugges- 
tions. 

3. The revised inquiry form was then translated into 
classical Arabic, mimeographed and sent through the Min- 
istry of Education, Baghdad, Iraq, to each of the three 
school principals, assistant principals, and instructional 
staffs. 

4. The study was restricted to three public industrial 
secondary schools for boys in Iraq which were on a five- 
year basis. The three which were selected had been in 
existence for many years, had the highest enrollments and 
it was believed they would provide the most meaningful 
data pertinent to the problem. 

5. The literature relating to the problem was studied. 

6. The chief sources of data, however, came from, 
and were entirely dependent upon, replies to the mailed 
inquiry forms. 

7. The main treatment of the data in this study was 
shown in numbers and percentages. 


Findings 


The responses to the inquiry form indicated that: 

1. The majority of shop instructors in the three insti- 
tutions were graduates of the secondary technical schools 
in Iraq. 
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2. Little attention is given to industrial experience in 
the assignment of shop instructors to the industrial schools 
in Iraq. 

3. More than 75 per cent of the instructors assumed 
an extra teaching load on a lecture basis and they received 
additional pay for such work. 

4. The majority of instructors participated neither as 
students nor as teachers in any form of in-service training 
programs. 

5. Of the 14 provinces in Iraq, only four had vocational 
training schools. Ten provinces out of the 14, were com- 
pletely lacking in technical schools. 

6. Little effort was made to include oil technology 
instruction as an area in the curricula of the industrial 
schools in Iraq. 

7. More than one-third of the shop instructors made 
no provision for field trips. 

8. Supervision of the industrial schools in Iraq was 
done by the same type of supervisors who had prepared 
to be supervisors in academic-type schools. 

9. Over half of shop instructors did not permit pupils 
to select their own projects. 

10. Most of the instructors believed in holding an open- 
house or exhibit during the year. 

11. It was the opinion of most instructors that serious 
deficiencies existed with regard to physical facilities in 
their shops. 


Conclusions 


Since the majority of instructors had no formal training 
beyond the secondary technical level, there was consider- 
able doubt about the effectiveness and scope of their 
teaching. 

In view of the fact that practical experience was given 
little consideration in assigning instructors, there was no 
incentive for these instructors to acquire additional in- 
service training in their areas of specialization and the 
salary schedule merits examination. 

No program designed to advance Iraq’s industrialization 
seemed likely to attain tangible results unless apparent 
education budget disparities could be rectified. 

No improvement in instructional efficiency and effec- 
tiveness could reasonably be expected in view of the exist- 
ing policy relating to supervision. 

Microfilm $2.30; Xerox $8.00. 173 pages. 


INSTRUCTORS OF NON-ACADEMIC SUBJECTS IN 
PUBLICLY SUPPORTED JUNIOR COLLEGES: 
A STUDY OF CERTIFICATION AND EMPLOYMENT 
PRACTICES AND PROPOSALS FOR CERTIFICATION. 


(L. C. Card No. Mic 59-3482) 


Calvin C. Miller, Ed.D. 
The Florida State University, 1959 


This study endeavored to secure evidence relating to 
4 questions. First, what are current practices regarding 
the certification of teachers of non-academic subjects in 
those states that have specific junior college certification 
requirements? Fifteen states certify junior college teach- 
ers of non-academic subjects. In regard to minimum 





formal education, professional preparation, and speciali- 
zation requirements no common pattern or tendency toward 
uniformity could be identified. 

Second, what are current employment practices relat- 
ing to non-academic public junior college instructional 
personnel? In regard to employment of full-time teachers 
there is evidence of high-level agreement and tendency 
toward uniformity in some matters, and low-level agree- 
ment in others. The areas of agreement are slightly 
greater than those of disagreement. The same situation 
holds regarding employment of part-time instructors. 
Evidence indicates employment practices differ with re- 
spect to full-time and part-time instructional personnel. 

Third, what general principles should be used as guides 
in formulating state certification regulations relating to 
public junior college teachers of non-academic subjects? 
Principles were hypothesized to guide the formulation of 
a certification program relating to public junior college 
teachers of non-academic subjects. 

Fourth, as indicated by degree of professional accepta- 
bility, with what confidence may the principles be used? 
An instrument embodying the hypothesized principles was 
submitted to a jury of state certification officials, experts 
of junior college education, public junior college adminis- 
trators, and public junior college teachers of non-academic 
subjects. 

The jury clearly accepted by important majority 10 of 
the proposed principles and clearly rejected 6. 

Lack of jury agreement was found with 16 of the pro- 
posals. Within this bracket of Agreement-Disagreement; 
(1) junior college experts were in agreement among them- 
selves and, with one exception, reacted favorably to the 
principles; (2) teachers were in agreement among them- 
selves and, with two exceptions, reacted unfavorable to the 
principles; (3) state certification officials were not in 
agreement among themselves; (4) junior college adminis- 
trators were not in agreement among themselves. It ap- 
pears that with respect to the proposed principles; (1) jun- 
ior college experts tend strongly toward accepting them; 
(2) state certification officials and administrators have 
mixed reactions; and (3) teachers lean strongly toward 
rejecting them. 

The jury made a clearer distinction between policies 
that should govern certification of full-time and part-time 
teachers, than between policies that should govern teachers 
of credit-courses and of non-credit courses. 

Work experience for teachers of non-academic subjects 
was valued highly by the jury but agreement was lacking 
concerning the proper evaluating authority. 

The jury agreed that formal education requirements 
should encompass general preparation and professional 
preparation as well as specialization in the pertinent teach- 
ing field. 

Some agreement was found in regard to the proper con- 
tent of general preparation: (1) the jury accepted require- 
ments in communication skills and social sciences, (2) the 
jury rejected natural science requirements, and (3) re- 
action was mixed about requirements in the humanities and 
personal development. 

Regarding important aspects of professional prepara- 
tion: (1) the jury valued courses emphasizing secondary- 
junior college programs, teaching materials and methods 
of instruction, and (2) exhibited mixed reaction respecting 
professional-foundations courses and supervised student 
teaching. 
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In response to the question of confidence with which the 
proposed principles could be used, the following conclusion 
seems in order. If reactions to these proposals may be 
taken as a gauge, it seems abundantly clear that much 
needs to be done to effect a meeting of minds and compre- 
hensive working agreements among responsible personnel 
before employment practices and certification policies in 
publicly supported junior colleges can be stabilized. 
Microfilm $2.00; Xerox $7.00. 147 pages. 


EXPLICATION OF THE TEXT AS A MEANS OF 
IMPROVING THE READING OF LITERATURE 
IN HIGH SCHOOL 


(L. C. Card No. Mic 59-5865) 


Espy Wallace Miller, Ph.D. 
The Ohio State University, 1959 


Despite conscientious efforts made by reading special- 
ists, teachers, public-school and college administrators, 
and even some segments of an aroused public to create an 
interest in reading, there is general agreement that Amer- 
icans do not read as much, as well, nor as discriminatingly 
as the increased responsibility placed upon the ordinary 
citizen demands. Since compulsory education covers an 
even longer period of time than formerly, it must be as- 
sumed that the public schools have to accept some, per- 
haps most, of the responsibility for the deficiency in read- 
ing that exists. 

If public education, particularly, the secondary school, 
is to accept responsibility for improved reading skills, 
increased reading comprehension, and advanced reading 
levels, the problem of how the responsibility can be most 
effectively discharged becomes one of prime significance. 
In the past, and indeed at present, too little attention is 
often paid to the actual reading of literature, while too 
much concern is shown for the study of the lives of the 
authors, vocabulary drill, enforced memorization of se- 
lected passages, and the consideration of critical opinion 
concerning literary selections. 

This study deals with one means of improving the read- 
ing of literature in high school, namely, the method of 
explication de texte, literally an unfolding or explaining 
of the text. Explication de texte is not new. The Greek 
critic Longinus gave attention to a close reading of the 
text as a method of literary study. As early as 1895, the 
French journal, Revue Universitaire, published an article 
on explication de texte. Samuel Taylor Coleridge used the 
method in analyzing problems in Shakespeare’s plays. 

This study applies the method of explication de texte 
to literary works customarily being read in American 
secondary schools. Six sets of high-school literature an- 
thologies were analyzed and various pieces of literature 
were chosen for analysis and study. A number of literary 
works that were common to all anthologies are explicated 
in this study. Macbeth is one such example. At the same 
time, poems that occurred only occasionally but presented 
problems of interpretation were also chosen for exegesis. 
For example, W. H. Auden’s “The Unknown Citizen” and 
John Donne’s “The Canonization” were selected for study. 

Explications of four major types of literature are in- 
cluded in the study--poetry, short story, drama, and novel. 
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In Chapter VI, the longest chapter of the study, twenty-six 
English and American poems are explicated. The poems 
are arranged alphabetically by author, beginning with Mat- 
thew Arnold’s “Dover Beach,” and concluding with William 
Butler Yeats’s “The Lake Isle of Innisfree.” 

In the chapter devoted to prose explications, two short 
stories, Nathaniel Hawthorne’s “Dr. Heidegger’s Experi- 
ment” and William Faulkner’s “Two Soldiers,” are ana- 
lyzed. Interpretations of Macbeth and of Thornton Wilder’s 
Our Town are presented as examples of explication of the 
drama. Two novels, Mark Twain’s The Adventures of 
Huckleberry Finn and Ernest Hemingway’s The Old Man 
and the Sea, are explicated. 

The study reveals that explication de texte, as one means 
of improving the reading of literature in high school, re- 
flects a recent trend in language-arts programs, namely, 
close reading and analysis of literature for meaning. The 
study concludes that close reading of literature avoids 
some of the present weaknesses in the teaching of litera- 
ture--too much concern for facts about literature and too 
little attention to the reading of literature for the ideas it 
contains. The investigation indicates that the method of 
explication de texte opens new doors to the world of im- 
agery, symoblism, tone, language and aesthetics and helps 
to transmit the cultural heritage, a generally accepted 
objective of secondary schools in America today. 

Microfilm $5.05; Xerox $17.00. 396 pages. 























THE DEVELOPMENT OF METHODS COURSES IN 
TEACHING OF MATHEMATICS SINCE 1890 


(L. C. Card No. Mic 59-5801) 


Gordon Duane Mock, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Edward A. Krug 


The purpose of this study has been to trace the histori- 
cal development of problem areas associated with and dealt 
with in the content of the mathematics methods course. 
This includes the identification of material discussed in 
the source material for such a course and the grouping of 
this content into problem areas. Implications for the con- 
struction of the modern methods course are sought on the 
basis of this historical development. 

The sources used consisted of fourteen methods texts 
published from 1887 to 1954 and ten committee reports of 
national significance published from 1893 to 1959. The 
content of the methods texts was used to identify topics 
that potentially would serve as subject matter in a meth- 
ods course; the content of the committee reports was used 
to further identify potential methods material and to serve 
as a background for the development in the methods texts. 

The committee reports were primarily curriculum 
studies. They presented the development from the tradi- 
tional four year sequence to the multiple track programs 
to the present suggested correlated programs with “modern 
mathematics” emphasized. They have also included briefer 
treatment of the aims of mathematics education, of prob- 
lems associated with the pupil (such as acceleration, test- 
ing, and psychological adjustment), and programs for 
teacher preparation. 
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The content of the methods texts has been classified into 
twelve basic problem areas: 1) values; 2) algebra, (3) ge- 
ometry; 4) advanced high school mathematics; 5) general 
mathematics; 6) curriculum; 7) methods; 8) college math- 
ematics; 9) evaluation; 10) psychological problems; 

11) professionalism; and 12) visual aids. On the basis of 
these areas, material found in the methods texts has been 
organized in such a way as to provide chronological treat- 
ment within the topics or problems. 

The coverage of these various topics differs greatly 
from text to text. However, they all include a discussion 
of algebra and geometry. Several of the problem areas 
have been treated in some texts but not in others. These 
include the areas of values, curriculum, methods, college 
methematics, and professionalism. Others such as ad- 
vanced high school mathematics, general mathematics, 
evaluation, psychological problems, and visual aids have 
been included in the texts in more recent times. 

With the inclusion of these latter topics, the methods 
texts have expanded their discussion considerably. Some 
of the material is not uniquely relevant to the methods 
course and would be better handled in other courses in 
education. An example of this would be the material on 
psychological problems. Other material such as that dis- 
cussed under the heading of curriculum, may be premature 
in terms of the experience and interests of undergraduates. 
The writer concludes that a methods course should con- 
centrate on the treatment of the subject matter taught in 
high school mathematics, since this is not likely to be 
covered in other courses and is a matter of immediate 
necessity for the pre-service teacher. 

Future research might investigate the following: 1) the 
organization of high school mathematics in a form appro- 
priate for study in a methods course, 2) the discussion of 
the role of college mathematics in the methods course, 

3) the standardization of the content of the methods course, 
and 4) means for obtaining wider discussion of the prob- 
lems associated with the methods course. 

Microfilm $4.25; Xerox $14.20. 330 pages. 


A STUDY OF RECRUITMENT AND SELECTION OF 
STUDENTS FOR ELEMENTARY TEACHER 
EDUCATION IN WEST VIRGINIA 


(L. C. Card No. Mic 59-5437) 


Woodrow Wilson Morris, Ph.D. 
The Ohio State University, 1954 


Statement of the Problem 


The purpose of this study was to determine and recom- 
mend ways of recruiting and selecting more, and more 
promising students for elementary teacher education in 
West Virginia. 


Methods and Procedures Employed in Gathering Data 


Data were secured from five principal sources: (1) lit- 
erature; (2) answers to questions asked in a personal 
interview with campus personnel of the fifteen teacher 
education institutions in West Virginia; (3) answers to 
questions used in a personal interview with the West 
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Virginia State Director of Teacher Education; (4) the re- 
sults of questionnaires sent to the fifty-five county super- 
intendents of schools in West Virginia; (5) the results of 
questionnaires circulated among 441 freshmen in liberal 
arts and teacher education at Marshall College. 
















































Basic Concerns and Considerations in the Recruitment 
and Selection of Students for Elementary 
Teacher Education 


In the present study, a fundamental need was that of 
formulating a set of basic concerns and considerations for 
the recruitment and selection of prospective elementary 
teachers, to serve as standards for evaluating the infor- 
mation collected. Those basic concerns and considerations 
may be summarized as follows: (1) the teacher and his 
potential for teaching; (2) codperative and coordinated 
action in recruitment and selection; (3) instruments and 
procedures to be used in recruitment and selection; 

(4) guidance as related to recruitment and selection; 
(5) values involved in recruitment and selection; (6) the 
prestige of the profession, and its influence on recruit- 
ment and selection, and (7) supply and demand of teachers 
as related to recruitment and selection. 


Review of Literature on the Recruitment and Selection 
on Students for Elementary Teacher Education 


As a further means of evaluating the findings that were 
developed in this study, a review of literature on the re- 
cruitment and selection of students for elementary teacher 
education was made. This review covered the period from 
1920 up to the present, and was organized historically by 
decades. 

From the review of literature, certain trends became 
evident, and those movements may be discerned from the 
statement that follows. (1) In the decade from 1920 to 
1930, very little research was devoted to recruitment and 
selection. After 1930, the amount of published material 
increased rapidly and continued up through the last year 
for which the review was made. The increase became 
even more noticeable after World War II. (2) As the em- 
phasis on research developed, the broader concept of the 
total human being became more important in the recruit- 
ment and selection of prospective teachers. (3) As the 
number of studies that were devoted to recruitment and 
selection increased, definite signs materialized which 
showed that some of the findings were gradually being 
converted into action. (4) Over the period of years for 
which the review of literature was made, recruitment and 
selection tended to become more and more a single proc- 
ess. Especially, after 1940, the guidance concepts of 
recruitment and selection began to gain momentum. 

(5) Another trend was noted in the constant search for 
instruments and procedures which could be used in finding 
information that would give a better reflection of the whole 
personality in its relationship to teaching. (7) Throughout 
the entire period, academic grades were given recognition 
in the process of finding more promising material for 
teacher education, but as times passed, others ways of 
finding out about the several facets of human development 
began to be considered. (8) As research findings increased, 
a larger number of people began to take notice and con- 
tribute to the work that was being done. (9) The trend 
toward developing experimental situations in recruitment 
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and selection became more evident in the latter years which 


were covered by the review of literature. (10) An interest 
in the welfare of all students who might be candidates for 
teacher education became increasingly clear as studies 
continued in the process of finding more promising pros- 
pects for teacher education. This interest was manifested 
in the efforts that were made to guide people into other 
types of educational programs if teaching were decided to 
be inappropriate for them. In addition to the movements 
in the recruitment and selection of students for teacher 
education that have been discussed, other trends were no- 
ticeable, but those which have been listed seemed to be the 
predominant ones. 


An Interpretation of The Responses of Freshmen in a 
Liberal Arts and a Teacher’s College about Certain 
Aspects of The Teaching Profession 


When some students choose to enter the teaching pro- 
fession, and others make preferences of a different nature, 
certain reasons existed which influenced the decisions that 
were made. Of the freshmen in teacher’s college who were 
included in this study, 20 per cent of those in secondary 
work gave love for children as one reason for wanting to 
be a teacher. For those students in elementary education, 
60 per cent chose teaching for the same reason. In con- 
trast to the frequency of responses for this item, 35 per 
cent of the students in the secondary program gave love of 
a subject as another reason for their interest in teaching, 
and only 3 per cent of the people in elementary education 
gave the same reason. As a comparison, the freshmen in 
liberal arts work gave the following major reasons which 
influenced their professional choice. These reasons for 
their own choice in order of importance were: I like my 
major best, prospect of more pay, and prior experience in 
a particular field of work. At this point it is interesting to 
note that the reasons given by liberal arts freshmen were 
practically all based on their own personal preferences 
without reference to human relations or social service. 

The freshmen in liberal arts work and those in second- 
ary education named several of what they considered un- 
desirable characteristics of the teaching profession. The 
foremost one was the inadequate salary scale. In contrast, 
the people in elementary education did not name any char- 
acteristics which they thought were undesirable. Both the 
liberal arts and teacher’s college freshmen thought that 


certain features of teaching made it a desirable profession. 


In this broader context many considered the significance 
of the service which teaching provides for humanity. In 
response to this concept, the percentage of positive re- 


plies was greatest among students in elementary education, 


and least among those in liberal arts work while the sec- 
ondary students came somewhere between. 


According to the responses made by freshmen in liberal 


arts and teacher’s college, a certain number of high school 
teachers had discouraged them from becoming teachers. 
Furthermore, both groups had heard certain teachers in 
secondary schools voice an open dislike for teaching and 
the teaching profession. The percentage of teachers in 
the secondary schools who discouraged young people from 
becoming teachers was not extremely high, but it might 
have been sufficient to cause some students to by-pass 
teaching as a profession. 

In reference to the subjects taught by the secondary 
teachers who discouraged young people from entering the 





teaching profession, English ranked first, social studies 
second, and mathematics third. Other subjects were men- 
tioned, but the frequency for them was less than for the 
three just named. 

From the information collected, a large percentage of 
freshmen in both liberal arts and teacher’s college had 
not had an opportunity to find out about the teaching pro- 
fession prior to college entrance. This was especially 
true with the students in liberal arts work. 


Practices in Recruitment and Selection of Students 
for Elemenetary Teacher Education 


The information collected on the recruitment and se- 
lection of students for elementary teachers education 
showed rather indefinite organization for recruiting pur- 
poses except in ten county school units and five teacher 
education institutions. Where clear-cut plans of organi- 
zation did not exist, the plans failed to exemplify an op- 
portunity for co-ordinate action by college and public 
school personnel. Lay people and students were excluded, 
both at the scene of planning and action. 

Only eleven of the thirty-five counties inclvded in this 
study reported definite and well organized guidance pro- 
grams in their secondary schools. In accompaniment with 
these guidance programs, the public school people pro- 
vided for special emphasis on elementary teacher edu- 
cation through school visitation, future teacher clubs, vo- 
cational conferences, and information service. At the 
same time, studies conducted in college showed that many 
high school seniors were unaware of some of the advan- 
tages of the teaching profession. This lack of information 
could be attributed to the tremendous amount of inadequate 
guidance services. 

At both the college and public school levels, a decided 
increase occurred in the organization of Future Teacher 
chapters and clubs between 1946 and 1951. In addition to 
the increase of organizations, the total membership in 
such organizations grew rapidly with a substantial gain of 
members who were interested in elementary teaching. 

The individual differences among human beings did not 
receive any attention by either colleges or public school 
people in the kinds of publicity used for recruiting pur- 
poses. They did not recognize the fact that publicity which 
appealed to girls might not appeal to boys. Furthermore, 
no differentiation was made between the kinds of publicity 
used in recruiting students from urban and from rural 
areas. 

In the period between 1946 and 1951, a large increase 
occurred in the enrollment for elementary teacher educa- 
tion. During the same period, the number of men working 
for elementary certification did not change significantly. 
At the public school level, the organization for selection 
purposes was far inferior to that of recruitment, but no 
particular difference existed at the college level. Judging 
by organization, the major purposes of recruiting, em- 
phasized quantity rather than quantity and quality combined. 

A small number of colleges and public school people 
had endeavored to determine the kinds of potential teach- 
ers for whom they were searching, but the reports did not 
indicate any common front.. This was especially true in 
determining the functions of a teacher, and the capabilities 
necessary for such functions. The use of instruments and 
procedures for selection purposes were almost non- 
existent. 
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Most of the colleges included in the study started se- 
lection after enrollment. This would indicate that they did 
not comprehend screening as a continuous process which 
needed to be a permeating part of recruitment at both the 
public school and college levels. Furthermore, most pub- 
lic school people failed to inculcate selective guidance asa 
part of the recruiting activities. In the final analysis, any 
selection that occurred in the college program was decided, 
generally, in terms of academic grades. This practice dis- 
regarded the importance of the whole human personality 
and its relationship to teaching. 

At the state level, no clear-cut plan of organization for 
the recruitment and selection of students for elementary 
teacher education has materialized, but as encouragement, 
a small number of isolated practices had emerged. In 
general, the thinking in terms of recruitment and selection 
of students for elementary teacher education had out-dis- 
tanced action. 


Conclusions 


Several conclusions are evident: (1) Organization for 
recruitment in the public schools, colleges, and at the state 
level was well in advance of the emphasis on selection. 

(2) Where groups had been organized to develop recruiting 
programs, the same groups worked with selection if it were 
under consideration. (3) The data revealed only slight evi- 
dence of integrated planning and action on the part of the 
people in the public schools, colleges, and state depart- 
ment of education in West Virginia. (4) The findings made 
by local schools and colleges on the factors that influence 
young people into and away from teacher education were 
quite similar to the responses made by freshmen in liberal 
arts and teacher’s college. (5) Public school people and 
college personnel were generally unable to state concisely 
the functions a teacher needs to be prepared for and capa- 
ble of performing. (6) Where recruitment and selection 
were practiced, a small number of dispersed follow-up 
activities were revealed. (7) A lag existed between pur- 
ported policies in recruitment and selection, and what was 
practiced. (8) A definite need exists in West Virginia for 
the development of ways to recruit and select students for 
elementary teacher education. (9) Further research needs 
to be done on the factors that influence young people about 
teacher education, the functions that teachers should be 
prepared for and capable of performing, and the blocks 
that interfere with recruitment and selection. 

In the light of certain urgent aspects of the teacher 
shortage, these findings assume increasing significance. 
Furthermore, in the light of prevalent expressions of dis- 
satisfaction with the work of the schools, concern for an 
increase in teacher supply should be coupled with concern 
for quality. Microfilm $4.45; Xerox $15.00. 348 pages. 
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THE RELATIONSHIP OF SELECTED VARIABLES 
TO ATTITUDES TOWARD TEACHING 


(L. C. Card No. Mic 59-5932) 


Anthony Carmine Riccio, Ph.D. 
The Ohio State University, 1959 


The problem.--Predicated upon the assertion that 
success in interpersonal relations is a crucial character- 
istic of the effective teacher, this study was intended to 
answer three questions: 

1. What are the personal characteristics of students 
who enrolled in the first course in Education at The Ohio 
State University in the Autumn Quarter of the 1958-59 
academic year? 

2. To what extent are selected characteristics of these 
students related to their attitudes toward teaching or, more 
precisely, toward teacher-pupil relations as measured by 
the Minnesota Teacher Attitude Inventory (MTAI)? 

3. What implications do the answers to the first two 
questions have for a guidance-oriented introductory course 
in Education? 

The sample.--The subjects of this study were enrolled 
in one or another of the twenty sections of the first course 
in Education at The Ohio State University in the Autumn 
Quarter of the 1958-59 academic year. Of the 538 students 
enrolled in this course, 488, or 90.7 per cent, qualified 
as study group members by completing satisfactorily the 
Personal Data Sheet, the MTAI, and the Study of Values. 
Approximately 80 per cent of the study group were fresh- 
men, and there were three times as many females as 
males. 

Procedures.--The instruments employed in the study 
were administered by course instructors or graduate stu- 
dents in guidance. The information contained on the Per- 
sonal Data Sheet, a transmuted MTAI score, and the domi- 


























nant value-patterns of students were punched into IBM 
cards and verified. A dominant value-pattern was defined 
operationally as the scales, if any, of the Study of Values 
on which an individual achieved a score that was more 
than one Probable Error above the mean of the general 
norms. Thirteen null hypotheses pertinent to the variables 
treated in this study were formulated and tested by means 
of a t-test for unmatched groups. The .05 level of confi- 
dence was selected as the criterion for significance. 

Major findings.--Some of the major findings of the 
study follow: 

1. Females have more desirable attitudes toward 
teaching than do males. 

2. Students who decided to become teachers later in 
life have more desirable attitudes toward teaching than do 
other students. 

3. Females who consulted high-school counselors 
about a career in teaching have more desirable attitudes 
toward teaching than do those who did not. 

4. Students who ranked in the upper-third of their 
graduating class in high school have more desirable atti- 
tudes toward teaching than do other students. 

5. In general, students whose parents have not achieved 
college graduation have more desirable attitudes toward 
teaching than do other students. 

6. Females who have a social-religious dominant 
value-pattern have more desirable attitudes toward teach- 
ing than has any other group of students. 
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Corollary findings.--Two other findings are noteworthy: 
1. There is little relationship between the MTAI and 
the individual scales of the Study of Values. 

2. Teacher education students possess values that 
differentiate them from the remainder of the college pop- 
ulation. 

Summary.--There are definite relationships between 
the personal characteristics of an individual and his atti- 
tudes toward teaching as measured by the MTAI. The 
characteristics most closely related to attitudes toward 
teaching are sex, enrollment in other than a teacher edu- 
cation program, age of decision to become a teacher, con- 
sultation with a counselor, rank in high school class, ex- 
tent of mother’s education, and pattern of dominant values. 
There was little or no relationship between attitudes toward 
teaching and proposed teaching level, preferred teaching 
subject in high school, size of home community, teaching 
or non-teaching parents, and extent of father’s education. 
Microfilm $2.70; Xerox $9.40. 207 pages. 





























AN EXPLORATION IN THE USE OF RECORDED 
TEACHING MATERIAL TO DEVELOP AURAL 
COMPREHENSION IN COLLEGE MUSIC CLASSES 


(L. C. Card No. Mic 59-5941) 


Charles L. Spohn, Jr., Ph.D. 
The Ohio State University, 1959 








One of the important elements of the study of the funda- 
mentals of music in college music classes is the develop- 
ment of aural comprehension. On the premise that aural 
comprehension can be developed more effectively by the 
use of recorded teaching material than without it, an ex- 
periment was undertaken in the exploration of the use of 
recorded teaching material. Eight tape-recorded listen- 
ing-lessons were prepared. The teaching material was 
given to twenty-two students for an eight-week period for 
individual listening. Concurrently nineteen additional stu- 
dents were developing their skills of aural comprehension 
by conventional methods in a class situation. An evaluation 
of the two teaching procedures was made on the basis of 
scores received on a test given to both groups of students 
before and after the eight-week teaching period. 

The two groups of students were given a pre-test and 
were scored on the basis of rhythm errors, melody errors, 
and total errors. Following the pre-test the two groups 
were subjected to different learning situations; in particu- 
lar, the experimental group developed aural comprehension 
with the recorded listening-lessons, while the control group 
was taught in the conventional manner. Upon completion of 
the teaching period, a post test was given to the two groups. 
Statistical analysis was carried out on the percentage de- 
crease in the number of errors--that is the difference 
between the pre-test and post-test scores divided by the 
pre-test score. 

It was found that the average decrease in the number 
of errors made by the control group was 57.68 per cent, 
while the corresponding decrease in the number of errors 
made by the experimental group was 80.33 per cent. The 
difference between the decreases achieved by the two 
groups is 22.65 per cent. It was necessary to determine 



























whether this large difference between the two groups was 











the result of chance or of the procedures of the study. 
Under the hypothesis that there is no difference between 
the two groups, the probability was computed. This prob- 
ability was found to be less than 5 per cent. Since the 
probability is small, it can be concluded that the differ- 
ence between the two groups is significantly different from 
zero on the 5 per cent level. The statistical analysis, 
therefore, shows that the large difference between the 
percentage decreases of the two groups was the results, 
not of chance, but of the experimental situation that the 
one class underwent. . 
Microfilm $3.40; Xerox $11.60. 262 pages. 


A STUDY OF THE RELATIONSHIPS BETWEEN 
PROSPECTIVE TEACHERS’ SCORES ON THE 
CHICAGO CERTIFICATION EXAMINATION AND ON 
STANDARDIZED ABILITY AND ACHIEVEMENT TESTS 


(L. C. Card No. Mic 59-5843) 


Shirley Ellen Stack, Ph.D. 
Northwestern University, 1959 


Supervisor: Paul A. Witty 


The problem of this study is to determine what relation- 
ship exists between the written portion of the certification 
examination for intermediate and upper grade teachers in 
the Chicago Public Schools and certain standardized tests 
of ability and achievement and the significance of this re- 
lationship to the prospective teacher, to the Board of Ex- 
aminers of the Chicago Public Schools, and to the staff of 
the Chicago Teachers College. 

The following five standardized tests were administered 
to 148 graduates of the class of June 1954 of the Chicago 
Teachers College immediately prior to graduation: 


1. American Council on Education Psychological Ex- 
amination for College Freshmen, 1952 edition 


2. California Short-Form Test of Mental Maturity, 
Advanced, 1950, S-Form 


3. Cooperative English Test, Higher Level, Form Z 
4. Cooperative General Culture Test, Form XX 


5. Syracuse Test Series: Test of Knowledge of Fact 
and Principle in Human Growth and Development 


Subsequently, the records of the Board of Examiners of 
the Chicago Public Schools were examined, and the written 
test marks of the 122 candidates who had taken both the 
certification examination, prepared by Educational Testing 
Service, and the test battery prior to graduation were noted. 
Twenty-seven Pearson product-moment correlations 
were computed to discover the relationship between the 
scores received on the total written certification exami- 
nation and its sub-tests and the scores received on the 
tests and sub-tests of the test battery. All correlations 
were positive. The two highest correlations, .76 and .71, 
were found between the total score on the certification 
examination and, respectively, the total score on the Co- 
operative English Test and the score on the reading por- 
tion of the Cooperative English Test. Twenty-four addi- 
tional correlations, varying from .69 to .40, were moderate 
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in degree, showing a substantial relationship between the 
tests correlated. One of the correlations, that between 
the total score on the written portion of the certification 
examination and the Q-score of the American Council on 
Education Psychological Examination, was low, .36, indi- 
cating a definite but small relationship between the two 
tests. 

Revealed by the study is the fact that the prospective 
teachers selected by the certification examination rank, 
for the most part, in the upper half of the population on 
which the norms in each of the tests in the test battery 
are based and that a wide range of ability and achievement 
levels is represented among the graduating seniors at the 
Chicago Teachers College. 

Recommendations include the continuance of the same 
type of examination for intermediate and upper grade cer- 
tification if prospective teachers from the upper half of 
the teachers college population, as far as intellectual abil- 
ity and achievement are concerned, are desired; the ad- 
ministration of a standardized battery of tests for evalua- 
tion and counseling purposes at the end of the second year 
of work at the Chicago Teachers College; the consideration 
of a program of gradually making initial admission policies 
to the Chicago Teachers College more selective; the con- 
sideration of various aspects of the instructional program 
at the Chicago Teachers College, including homogeneous 
grouping, remedial and developmental reading programs, 
increased opportunities for subject area specialization, 
and establishment of standards of achievement in mechanics 
and effectiveness of expression in English. 

Microfilm $4.10; Xerox $13.80. 318 pages. 


THE PROGRAM OF FIELD SERVICE PROJECTS IN 
EDUCATION OF THE COLLEGE OF EDUCATION, 
THE OHIO STATE UNIVERSITY. 


(L. C. Card No. Mic 59-5418) 


Orval Lee Ulry, Ph.D. 
The Ohio State University, 1953 


Many teacher-education institutions today are attempt- 
ing to provide professional laboratory experiences to pre- 
cede actual student teaching. The proponents of this move- 
ment are convinced that the student in teacher education 
must have many first-hand contacts with youth at various 
age levels and in diverse situations. They insist that only 
through these direct contacts can the pre-service student 
sense the true meaning of the educational principles and 
theories that in themselves are often uninteresting and not 
infrequently meaningless. 

How important are laboratory experiences in the pre- 
service program for teachers? How much do they con- 
tribute to an understanding of educational principles and 
theory? How can realistic and practical experiences be 
provided so that essential relationships between educa- 
tional theory and practices will become evident to the stu- 
dent? How can the limited laboratory facilities of most 
teacher-education institutions be supplemented so that a 
broader concept of the teacher’s task may be acquired? 
Answers to these and other similar questions are being 
sought in many teacher-education institutions. Until sat- 
isfactory answers are found, it becomes the professional 








obligation of schools dedicated to preparing young men and 
women for the teaching profession to engage in exploratory 
investigations designed to try out and to examine critically 
new trends and ideas related to professional laboratory 
experiences in teacher education. 

Education 505, Field Service Projects in Education, is 
one such exploratory venture for students provided by one 
university, The Ohio State University. Education 505 isa 
practicum course. It is specifically designed to meet the 
needs of students considered by the college to be deficient 
in professional laboratory experiences. 

In this course students usually carry on different types 
of responsible leadership activities in certain of the rec- 
reactional, social, and youth-serving agencies in the city 
of Columbus, Ohio. This leadership responsibility is con- 
tinued for at least one full University quarter (ten totwelve 
weeks). Registration may range from twotofifteen quarter- 
credit hours, and since the experience is considered labo- 
ratory experience, at least two clock-hours of responsible 
participation each week are required for each quarter- 
hour of credit. Attendance at a weekly seminar class is - 
required of each student during his first quarter of regis- 
tration in Education 505. Near the end of each quarter, 
students are required to summarize and evaluate their 
total experiences in a term paper. Students are furnished 
a brief suggestive outline to help with the preparation of 
the paper. 

It is because of the college’s firm belief in the state- 
ment that one of the best ways to learn is to “learn by 
doing” that Education 505 is designed toencourage as much 
actual first-hand participation in community and youth- 
service activities as the student has time and interest to 
give. The college believes further that the more diversi- 
fied the experience with respect to age, nationality, creed, 
ability, and interest, the greater will be the confidence 
established in the prospective teacher in his ability to 
gain codperation and respect and to understand charac- 
teristic modes of behavior. 

The over-all approach to this study is exploratory in 
nature. Emphasis has been placed upon the entire Edu- 
cation 505 program for a three-year period rather than 
upon a highly statistical treatise of any one part of the 
program or of any one period of time within the three- 
year period. Generally speaking, then, the major process 
of this study of the Education 505 program is pointed to- 
ward assisting in the over-all program of research that 
is attempting to predict success or failure in student teach- 
ing, with a broader aim, perhaps, of helping in some small 
way to alleviate the known confusion and diversity of prac- 
tice and procedure in the entire area of professional labo- 
ratory experiences prior to student teaching. 

More specifically the purposes of the study are: 

1. To describe the Education 505 program, with spe- 
cial emphasis upon the academic years 1948-1949, 1949- 
1950, 1950-1951 

2. To describe the participating students and the co- 
Operating agencies 

3. To clarify the place of Education 505 in the readi- 
ness program for student teaching 

4. To explore some of the values that are thought to 
accrue to students from this program 

5. To determine, in some degree, the desirability of 
continuing this program as a part of the total program of 
teacher education at the Ohio State University 
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6. To propose possible ways for improving the exist- 
ing program at the Ohio State University 

The population under consideration in the present study 
is composed of all of the students in the College of Edu- 
cation at the Ohio State University who enrolled in Educa- 
tion .05, Field Service Projects in Education, during the 
three academic years 1948-49, 1949-50, and 1950-51. Cop- 
ies of a five page inquiry concerning the Education 505 
program were mailed to 270 of the 295 students enrolled 
in Education 505 during the three-year period. Inquiries 
could not be mailed to 24 students for lack of sufficient 
addresses, nor to one other student, who was deceased. 
Fifty-six per cent of these mailed inquiries were com- 
pleted and returned. 

In addition, copies of a three-page inquiry concerning 
the Education 505 program were sent to various personnel 
in coodperating agencies who had had one or more years 
of experience working with participating students from 
Education 505 groups. A total of 35 inquiries were sent to 
26 cooperating agencies. Sixty-three per cent of the in- 
quiries were completed and returned. These completed 
inquiries represented 73 per cent of the codperating agen- 
cies to which inquiries were mailed. 

Certain other pertinent information was obtained from 
the files in the Record Office of the College of Education 
and from records in the Student Field Experience Office. 
The writer also drew heavily upon his many and varied 
experiences as Assistant Codrdinator of Field Experience 
specifically in charge of Education 505 during the last two 
years of the three-year period included in the study. 

Certain related data concerning the codperating agen- 
cies and the participating students were collected and pre- 
sented as “background” for the discussion of the Program 
of Field Service Projects in Education. These related data 
reveal that students in general have attempted to match 
their experiential background limitations with agencies 
affording the desired experience. In fact, they usually 
placed the type of experience above such other more expe- 
dient factors as location, distance, and accessibility. Over 
the three-year period from October 1948 to June 1951, 
Education 505 students participated in a large number and 
a great variety of social and youth-service agencies. Con- 
siderably more students participated in private agencies 
(69 per cent) than in public agencies (26 per cent). The 
eight social settlement houses of private origin absorbed 
44 per cent of the student participation during the three- 
year period. The State Bureau of Juvenile Research, a 
public agency, ranked second with only 9 per cent of the 
student participation. The remaining 47 per cent were 
scattered rather sparsely among the many other social 
and youth-service agencies. 

Although the range of school-age groups with which 
Education 505 students participated was from pre-school 
to adult, the greatest number (31 per cent) participated in 
groups of elementary-school age. Another 16 per cent 
participated in groups combining both elementary and 
junior-high-school age youngsters, and 15 per cent par- 
ticipated in groups consisting of junior-high-school age 
only. Sixty-four per cent of the groups in which students 
participated averaged from ten to eighteen members. 

In 1950 participating membership in five major types 
of private agencies (boy scouts, camp fire girls, Y.M.C.A., 
Y.W.C.A., and settlement houses) in Columbus, Ohio, 
reached an all-time high of nearly 70,000. That same 
year the City of Columbus Recreation Commission reported 





a total participating membership of 719,091 in its twenty- 
three recreation centers. Potentially, therefore, facilities 
for student participation in social and youth-service agen- 
cies in Columbus, Ohio, are unlimited. 

The related data reveal also that the percentage of total 
College of Education students enrolled in Education 505 
remained surprisingly constant over the three-year period 
and at an exceedingly low maximum of 1.3 per cent of the 
total enrollment. 

Of the 295 students making up the total population, 147 
were men and 148 women. Forty-two per cent of these 
students participated in Education 505 during their junior 
year, 28 per cent during their sophomore year, and 23 per 
cent during their senior year. Only 7 per cent participated 
as freshmen. Median ages of the students at the time of 
participation was rather consistent for the three years, 
but the men were, on the average, two years older than 
the women. Approximately one-half of the participants 
entered the College of Education at the Ohio State Univer- 
sity as freshmen. 

Student participants in Education 505 were found to be 
typical of the general College enrollment when compared 
on a number of bases including sex, scores on the Ohio 
State Psychological Examination, and cumulative point- 
hour ratios. There was no positive evidence for the period 
studied and in the data considered to support the contention 
of some that students of low academic ability or low aca- 
demic success are especially attracted to this particular 
participation type of course. 

The same group, composed of the 149 participants who 
completed and returned inquiries concerning their respec- 
tive experiences, was carefully checked against the total 
population with respect to such factors as sex, scores on 
the Ohio State Psychological Examination, and cumulative 
point-hour ratios. Even though there were scattered in- 
stances when the sample group differed slightly from the 
total group, there were many cases of surprising similarity 
with respect to the several factors considered. Thus the 
sample group (the 149 students who returned completed 
inquiries) was concluded to be quite typical of the larger 
group, the 295 participants who were enrolled in Education 
505 some time during the three-year period from October 
1948 to June 1951. 

The following findings and conclusions are derived from 
the data of the study. The sequential arrangement is not 
suggestive of relative importance among the various find- 


ings. 


Major Findings and Conclusions 


1. The value of student field experience in the prep- 
aration of teachers is accepted generally by educational 
leaders. 

2. There is much needed research regarding the re- 
sults, strengths, and weaknesses of current programs of 
field experience as parts of teacher-education programs. 

3. The Education 505 participants included in the pres- 
ent study are, as a group, tynical of the College of Educa- 
tion students in the teacher-preparation curricula. 

4. A large majority of the respondents to the inquiry 
have a high regard for the professional values of the ex- 
perience. 

5. The major reason given by the respondents for 
electing Education 505 is to meet a specific “Junior Stand- 
ing” requirement. 
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6. University area advisers had recommended Educa- 


tion 505 to only 16 per cent of the 149 Education 505 partic- 


ipants responding to the inquiry used in the present study. 

7. Men and women students elect Education 505 in ap- 
proximately equal numbers. 

8. The great majority of Education 505 participarts 
are upper-classmen. 

9. There is wide diversity in the codperating agencies 
selected by the participants, especially as regards the type 
and quality of assistance given to them. 

10. Respondents were, in general, well satisfied with 
their choice of agencies. 

11. For more than two-thirds of the respondents the 
participation was considered by thern as a new experience. 

12. The agency rating sheets and the reports by the 
University supervisors offer a valuable source of infor- 
mation regarding the Education 505 participants. 

13. The Student Field Experience Office assumes con- 
siderable responsibility for informing students about the 
Education 505 program and‘for providing them with cer- 
tain materials regarding it. 

14. The length of the interim between the sophomore 
year and the senior year when the student teaching is done 
may seriously curtail the benefits expected from the Edu- 
cation 505 experience. 

15. Slightly fewer than one-half of the Education 505 
participants during the three-year period enrolled in the 
College of Education as entering freshmen. 

16. A great majority of the students enroll in Education 
505 for the minimum enrollment of two quarter-credit 
hours. 

17. Education 505 student-rating sheets are usually 
completed by very responsible members of the various 
agency staffs who in so doing apparently give serious con- 
sideration to the ratings. 

18. Nearly three-fourths of the Education 505 partici- 
pants over the three-year period were rated “above aver- 
age” by the agency supervisors on the Education 505 Stu- 
dent Rating Sheets. 

19. Education 505 students received letter grades 
averaging considerably above the College of Education 
average and very much above the University average. 

20. Education 505 participants charged that the lack of 
adequate facilities and equipment together with the lack of 
over-all understanding of the purposes and procedures of 
the agencies were two serious threats to their optimum 
experience. 

21. The students expressed a desire for more informa- 
tion concerning the purposes, methods, and procedures of 
the cooperating agencies both before and during their par- 
ticipation. 

22. The students expressed a desire for more time to 
spend on Education 505, for more time for securing in- 


formation about the codperating agencies, for participation, 


for conferences with their University supervisors, and for 
conferences with their agency supervisors. 

23. Agency respondents reported that the experience 
would be of more value to the student and to the agency if 
the student could devote more time to the total program 
of the agency. 

24. Both the student respondents and the agency re- 
spondents saw a great need for more frequent and more 
critical supervision by the University. 

25. The students expressed a desire for the University 
to provide more-definite objectives for Education 505 and 
more direct assistance in achieving these objectives. 








26. The students suggested using the one-hour weekly 
class period more specifically in planning activities, meth- 
ods, and materials for their carrying on day-to-day ac- 
tivities in the agencies. 

27. Agency respondents suggested a need for providing 
the participating student with more information concerning 
the codperating agency. 

28. Agency respondents suggested the need for closer 
cooperation between the agencies and the University. 

29. Agency respondents suggested “preparation for stu- 
dent teaching” as one of the greatest benefits to be re- 
ceived through student participation in an agency. 

30. Only about one-third of the Education 505 student 
respondents had taken or planned to take a September 
Exploratory Experience. 


Recommendations 





On the basis of the above findings and conclusions and 
the detailed data from which they were derived, it is rec- 
ommended: 

1. That effort be continued toward achieving a closer 
integration of the purposes and results of the Education 
505 experience with the entire professional program of 
the student preparing for teaching; 

2. That the committee on the Evaluation of Student 
Progress and the student area advisers be encouraged 
to examine and make more use of evaluative materials 
about individual students which are available as a result 
of the Education 505 participation for the purpose of more 
adequate selective retention of students showing high prom- 
ise as prospective teachers; 

3. That a rather continuous plan be instituted for in- 
forming the personnel of the social and youth-serving agen- 
cies of Columbus, Ohio, of the values and purposes of Edu- 
cation 505 participation; 

4. That consideration be given to a plan whereby agen- 
cies might request Education 505 participants; 

5. That on the basis of information secured through 
literature from the agencies and from the reports and 
information provided by College supervisors there be de- 
veloped in the Student Field Experience Office, and made 
available to students, a rather detailed description of the 
purposes, activities, and clientele of each of the cooperat- 
ing agencies; 

6. That the results from the Education 505 participation 
regarding the student’s professional problems, attitudes, 
insights, etc., be incorporated into a systematic longitudi- 
nal type of evaluation which would end only after the teacher 
graduate has completed at least one year of teaching; 

7. That the form used by the codperating agencies in 
reporting to the College concerning the participants be 
revised in an attempt to prevent over-rating of the stu- 
dents; 

8. That some type of report form be devised for use 
by the College representative charged with the responsibil- 
ity of supervising the participating student; 

9. That effort be made toward providing more frequent 
and thereby more constructive supervision by the Uni- 
versity; 

10. That the position of Assistant Coordinator of Student 
Field Experience be made such that it permits and en- 
courages greater tenure for the Assistant Coordinator; 

11. That younger students in the College be encouraged 
to repeat enrollment in Education 505, and that increasing 
emphasis be placed on informing advanced transfer students 
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concerning the Education 505 experience promptly after 
their entrance to the College; 

12. That continued effort be placed upon minimizing 
the students’ apparent emphasis on Education 505 partici- 
pation only for meeting a requirement in favor of an 
increased emphasis on the professional value of the 
experience; 

13. That more effort be made toward making the one- 
hour weekly seminars meet better the needs of the partici- 
pating students enrolled; 

14. That the student and his major or area adviser as- 
sume more responsibility in planning for and evaluating 
the Education 505 experience in terms of the teacher- 
preparation program of the College; 

15. That students be encouraged to enroll in Education 
505 for more credit hours than the present two-hour mini- 
mum. Microfilm $3.65; Xerox $12.40. 283 pages. 


Abstract published by special arrangement with The 
Ohio State University, 


A STUDY OF THE PROFESSIONAL PREPARATION OF 
JUNIOR HIGH SCHOOL TEACHERS IN INDIANA 


(L. C. Card No. Mic 59-4286) 


Benjamin F. Walker, Ed.D. 
Indiana University, 1959 


Chairman: Hanne J. Hicks 


The Problem 


The purpose of this study is to analyze the professional 
preparation of teachers in selected junior high schools in 
Indiana. The junior high schools selected for this study 
are those schools with grades 7, 8, and 9 administered as 
separate units, with principals in charge of only those 
grades. 


Procedure 


The following steps were used in carrying this problem 


through to completion: 
1. A survey was made of the research and literature 


pertaining to the preparation of junior high school teachers. 


2. Questionnaires were prepared for principals and 
teachers of the 25 commissioned junior high schools in 
Indiana, having grades 7, 8, and 9. This involved approxi- 
mately 800 teachers and 25 principais. 

3. These questionnaires were distributed in person 
to each school principal, with proper instructions for 
completion during the next scheduled faculty meeting in 
each school. The completed questionnaires were returned 
by mail. 

4. The data from the completed questionnaires was 
tabulated, analyzed, and reported in this study. 


Conclusions and Implications 


Within the limitations of this study, and in light of the 
obtained findings, the following conclusions appear valid: 





1. The majority of the teachers in the junior high 
schools in Indiana have had pre-service preparation on 
the secondary level. 

2. The pre-service preparation of junior high school 
teachers in Indiana is considered to be generally adequate 
for teaching junior high school; however, there is an indi- 
cated need for further improvement. There exists con- 
siderable feeling on the part of teachers and principals 
that the establishment of a specified curriculum for the 
preparation of junior high school teachers might contribute 
substantially to this improvement. : 

3. The junior high school teachers of Indiana prefer 
teaching at the junior high school level. 

4. The in-service preparation of junior high school 
teachers in Indiana seems to have considerable value. The 
courses attended have been more valuable than the work- 
shops and conferences attended. 

5. The educational experience of junior high school 
teachers is considered to be of great value, regardless of 
the level of the experience. 

6. The greatest needs for improving junior high school 
teaching in Indiana are: reduction in teacher load, im- 
provement in teacher preparation, and more adequate 
facilities. 

7. In establishing an improved teacher preparation 
curriculum for prospective junior high school teachers, 
the factors to be given most attention are: (1) subject 
areas to be taught, (2) child development, (3) adolescent 
psychology, (4) psychology of individual differences, (5) a 
generally broad education, (6) guidance techniques for 
adolescent, (7) psychology of learning, and (8) student 
teaching on the junior high school level. 


Recommendations for Further Research 


Some of the possible areas of research that need to be 
conducted in the field of junior high school teacher prep- 
aration which came to light during this study are as follows: 

1. A study of the procedure to be used in helping a 
prospective teacher determine as early as possible whether 
he wishes to teach in junior high school or senior high 
school. 

2. A study to determine what in-service courses and 
workshops junior high school teachers in Indiana desire, 
so that those courses and workshops may be established 
to upgrade present teachers. 

3. Research and study should be given to the possibil- 
ity of establishing certification by the Indiana State De- 
partment of Public Instruction for junior high school 
teachers. Microfilm $2.00; Xerox $6.40. 134 pages. 
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Wiiliam Andrew Williams, Ed.D. 
University of Pittsburgh, 1959 


This study concerns itself with the present status 
and preferred practices of the safety education program 
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conducted in Pennsylvania vocational industrial school 
shops with implications for teacher education. A check 
list of 181 safety practices was used to obtain the data 
from vocational industrial education administrators, shop 
teachers, and a jury of experts. Specifically, the nature of 
the safety practices employed by the shop teachers, and 

the evaluation of the desirability of these practices as in- 
dicated by teachers and by local vocational administrators, 
were of major significance in the findings. 

The planning phase of the study consisted of searching 
the literature of the field for recommended practices 
employed in education and industry to prevent accidents 
resulting in injury to students and workers, and confer- 
ences with vocational industrial educators, to obtain sug- 
gestions for additional practices. A preliminary check 
list of safety practices grouped in the eight categories of 
general practices, instructional techniques, equipment 
safety, personal protection, housekeeping practices, elec- 
trical safety, accident reports, and first aid practices was 
prepared and submitted to industrial arts and vocational 
industrial education teachers enrolled on the campus of 
The Pennsylvania State University during the 1958 summer 
sessions. These individuals were asked to examine the 
list of practices for clarity of expression and to add ad- 
ditional practices which they felt should be included. Dur- 
ing the same period the preliminary check list was sub- 
mitted to the nine area coordinators of industrial education 
located on the campuses of the University of Pittsburgh, 
the University of Pennsylvania, and The Pennsylvania State 
University. These men were asked to examine the list for 
clarity of expression and to add additional practices which 
they felt should be included. As a result of the preliminary 
check list findings, a tentative revised check list was pre- 
pared and submitted to the State Supervisors of Trade and 
Industrial Education in the 13 North Atlantic states. These 
individuals were asked to examine the list for clarity of 
expression and to add practices which they felt should be 
included. 

The final check list of 181 practices, reclassified under 
nine headings, was submitted to all vocational industrial 
shop teachers and local administrators in the Common- 
wealth, as well as to a jury of experts from 12 states. The 
teachers were instructed to indicate whether each safety 
practice was employed, not employed, or did not apply in 
their shops. The teachers, administrators, and jury were 
asked to evaluate each practice as most desirable, desir- 
able, or undesirable. 

This study revealed that there are many safety prac- 
tices with which Pennsylvania vocational industrial shop 
teachers and local administrators are in agreement as 
desirable practices to employ in shop safety programs. 

Of the 181 practices submitted on the check list, 221 shop 
teachers rated 167 items as preferred practices, while the 
64 local administrators rated 164 items as preferred prac- 
tices. There was also a high degree of correlation be- 
tween the opinions of the local vocational administrators, 
the shop teachers, and the jury of safety experts in re- 
gards to the rank order of importance of the 181 safety 
practices. 

The study also revealed that there was a high degree of 
relationship between preferred practices and employed 
practices in some instances; however, in the case of many 
safety practices, the employment of the practices lagged 
considerably behind the preferences of the shop teachers. 
Forty of the 181 practices were not employed by 50 per 
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cent or more of the teachers, yet more than 60 per cent of 
this group rated the same practices as “most desirable” 
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THE INFLUENCE OF SELECTED FACTORS UPON 
THE VOCATIONAL CHOICE OF GRADUATES 
MAJORING IN AGRICULTURAL EDUCATION DURING 
THE YEARS 1929-1948. 

(VOLUMES I AND I.) 


(L. C. Card No. Mic 59-5391) 


Willard Henry Wolf, Ph.D. 
The Ohio State University, 1953 


The study was prompted by the rapid turnover and the 
apparently inadequate supply of vocational agriculture 
teachers in Ohio. The aim was to determine the attitudes 
of graduates in Agricultural Education toward teaching 
vocational agriculture. These graduates majored in the 
Agricultural Education curriculum at The Ohio State Uni- 
veristy during the years 1929 to 1948. It was also desired 
to identify factors that affected these attitudes toward teach- 
ing vocational agriculture. The five major objectives were: 


1. To determine the distribution of graduates in the Col- 
lege of Agriculture by year of graduation and by depart- 
ment of major; and the distribution of graduates in 
Agricultural Education by quarter of graduation and by 
place of origin, i.e., by county and by the three major 
agricultural land use areas in Ohio. 


2. To determine the vocational experience of graduates 
majoring in Agricultural Education. 


3. To determine the effect of home and family conditions 
upon the vocational tenure of the graduates in Agricul- 
tural Education. 


4. To determine the relative teaching competence of the 
graduates in Agricultural Education. 


5. To determine the attitudes of graduates toward some 
aspects of vocational agriculture and toward other in- 
fluences affecting teacher tenure. 


Procedure and Scope of Study 

The method of research used may be termed the norma- 
tive survey. It involved the use of a questionnaire, rating 
scales, and student records. The study was confined to 
the 501 living graduates majoring in Agricultural Educa- 
tion at The Ohio State University during the years 1929 
to 1948. All were qualified to teach vocational agriculture. 
Of the 501 graduates, correct addresses were secured for 
495. Ninety-two per cent completed and returned ques- 
tionnaires sent them in January, 1953. A letter soliciting 
answers to two open-end questions was also sent to 117 
graduates. Of these, 91 compiled with the request. The 
data secured for the study were placed on Standard IBM 
cards and scoring was done by machine. 


Number and Distribution of the Graduates 


The College of Agriculture graduated 2247 students 
during the period 1929-1948. Six departments graduated 
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84 per cent of this group. The department graduating the 
highest number, 511, was Agricultural Education. Sixty- 
one per cent of these men came from 29 counties. Neither 
nearness to the University nor the agricultural productivity 
of counties appeared to be sole factors influencing the num- 
ber of graduates per county. 

Of the three major Agricultural Land Use Areas in the 
state, the poorer areas, II and III, provided proportionately 
more graduates than Areal. No evidence was discovered 
to show that area of origin affected vocational tenure. The 
quarter of graduation had no noticeable effect upon the 
occupational experience of the graduates. 


Home and Family Background of the Graduates 


Almost one-half of the parents had a formal education 
ranging from the fifth through the eighth grade. Eighty- 
seven per cent of the fathers were farmers. Eighty-four 
per cent of the parents were living together at the time 
their sons graduated from college. Ninety-two per cent 
of the graduates lived with their parents while attending 
high school. Seventy per cent of the graduates adjudged 
their parents to be of average economic status. No parents 
were considered wealthy and seven were considered poor. 
Graduates coming from homes of higher economic status 
showed slightly more inclination to leave the teaching pro- 
fession than did graduates from homes of lower economic 
status. 

Marrying before or immediately after graduation tended 
to keep teachers of vocational agriculture in the profes- 
sion. Wives of those who left teaching had more formal 
education than the wives of those now teaching. Graduates 
whose wives had specialized training in teaching tended to 
leave the teaching profession after marriage. 


Occupational Experience 


The number of years graduates devoted to teaching 
vocational agriculture was 2,847 from a potential of 6,798. 
The average number of years devoted to teaching was 12.3 
for present teachers, 5.3 for former teachers, and 7.3 for 
the combined groups. On the average, present teachers 
occupied 2.5 positions and former teachers occupied 1.8 
positions during their teaching tenure. The number of 
years devoted to each teaching position was 5 for present 
teachers and 2.9 for former teachers. Considering all 
occupations, teaching and nonteaching, the average number 
of positions for the groups was: Present Teachers, 3; 
Former Teachers, 2.8; and Non-Teachers, 2.2. There 
was no evidence that graduates who did not teach or who 
quit teaching lacked vocational stability. 

Eighty-eight per cent of the graduates who are not now 
teaching vocational agriculture are engaged in occupations 
classified as either educational or agricultural. Most fre- 
quently reported were occupations having to do with farm- 
ing, administration (all kinds), business and industry, ag- 
ricultural extension, soil conservation, the representation 
of agriculture in business, and the teaching of veterans. 

The increase in salary received while the graduates 
were teaching vocational agriculture was approximately 
$150 a year. A $300 increase was received for each change 
in teaching positions. When graduates left teaching for 
other occupations, the yearly salary rate was about $300 
above that received while teaching. The increments re- 





ported for nonteaching occupations were about $300 for 


changes in positions as well as for advances in yearly 
salary. 

Sixty-nine per cent of the present teachers and 46 per 
cent of the former teachers earned supplemental income 
while teaching. The median amount of this supplemental 
income was within the range of “some” to “one-fourth” of 
the basic salary received from teaching. 


Performance of Graduates 


The median cumulative point hour ratio of all graduates 
was in the range of 2.51 to 2.75. The median student teach- 
ing grade for all graduates was B, or a point hour of 3.0. 

The median of the performance rating by supervisors 
for present teachers was “Gocd” and for former teachers, 
“Fair.” The average weighted value of the supervisors’ 
rating for present teachers was 3.80 and for former teach- 


ers, 3.23. 


Attitudes of Graduates Toward the Profession 


Four hundred fifty-eight graduates expressed their 
attitudes toward 85 items pertaining to the program of 
vocational agriculture. Their appraisals of these items 
are presented in Tables I, II, I, IV, and V. 

The evaluations given to the 85 items in the question- 
naire were scored +2 for “Like Much,” +1 for “Like Some,” 
0 for “Neither Like nor Dislike,” -1 for “Dislike Some,” 
and -2 for “Dislike Much.” The difference between the 
positive and the negative scores was divided by the total 
number responding to the item. The quotient multiplied 
by 100 gives the + or - score. The maximum scores are 
+200 and -200. 

In addition to the responses received from the ques- 
tionnaire, the graduates also expressed their attitutudes 
toward the program by 91 solicited responses to the open- 
end letters, 53 unsolicited letters, and 220 notes attached 
to the questionnaire. About 66 per cent of the 458 grad- 
uates included in the study provided unprompted responses. 
There were 937 separate personal statements relevant to 
attitudes or factors affecting the attitudes of graduates. 


Evaluations of Items by Teachers, Grouped According 
to Competence Level 

The graduates with teaching experience were classified 
as present and former teachers and also by their perform- 
ance as teachers - Excellent, Good, Fair, and Poor or 
Unsatisfactory. The attitudes of the graduates in the vari- 
ous performance levels as expressed by the scores show 
that the better teachers evaluated some items higher than 
did the poorer teachers. These items are grouped as 
follows: 


General Features 


Relations with Other Faculty Members, Relations with 
Town People, Relations with Students, Relations with 
Supervisors, Health Facilities Available, Vacation 
Time, Retirement Plan, Class Period of 90 Minutes, 
Relations with Administrators, Home Facilities Avail- 
able, Facilities Available for Teaching, and Time for 
Family Life. 


Specific Features 


Teaching Farm Shop, Teaching Agricultural Engineer- 
ing, Supervising Farming Programs, Advising the 
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TABLE I. 





TWENTY GENERAL FEATURES OF VOCATIONAL 
AGRICULTURE SCORED ACCORDING TO THE 
ATTITUDES OF PRESENT, FORMER, AND 
NONTEACHERS AND THE NUMBER OF PERSONAL 
COMMENTS RELATING TO EACH FEATURE 




































































Number of 
Scores* Comments 
Present | Former } Non- 
Teach- | Teach- |Teach-} Favor- | Unfavor- 
Features ers ers ers able able 

Relations with 

Farm People| 171 165 43 5 
Relations with 

Other Faculty 

Members 135 128 5 6 
Church of 

Your Choice 130 91 
Relations with 

Local Admin- 

istrators 126 85 3 30 
Relations with 

Town People 124 131 1 
Relations with 

Students 114 83 40 25 24 
Relations with 

State Super- 

visors 111 65 15 114 
Health Facili- 

ties Avail- 

able 84 56 
Social Stand- 

ing 80 92 79 18 7 
Vacation Time 78 94 6 I 
Retirement 

Plan 75 67 38 1 
Class Period 

of 90 Min- 

utes 64 59 7 
Home Facili- 

ties While 

Teaching 55 20 19 2 3 
Facilities 

Available 

for Teach- 

ing 51 23 2 5 
Community 

Standards 32 16 32 5 
Membership 

in Teachers’ 

Organiza- 

tions 31 44 1 2 
Yearly 

Salary -12 -29 -64 21 110 
Opportunity 

for Ad- 

vancement -14 -49 -29 10 36 
Working Hours 

Demanded -84 -29 -22 6 75 
Time for 

Family Life | -117 -39 4 22 























*The highest possible positive score is +200, and the 
lowest possible negative score is -200. 





F.F.A., Teaching Adult and Young Farmer Classes, 
Conducting Summer Programs, Attending State Con- 
ferences, Counseling with Parents, Organizing Adult 
and Young Farmer Programs, Teaching Farm Manage- 
ment, Planning Lessons, Supervising Record Keeping, 
and Securing Enrollment. 


Pre-Service Features 


Training in Methods, Supervising Farming Programs, 
Developing Physical Facilities, Advising the F.F.A., 
Participating in General School Duties, Conducting 
Public Relations, and Conducting Adult and Young 
Farmer Programs. 


In-Service Features 


Teaching Agriculture 1 and 2, Teaching Agricultural 
Engineering, Advising the F.F.A., Teaching Farm Man- 
agement, Developing Physical Facilities, Conducting 
Public Relations, Conducting Adult and Young Farmer 
Programs, Supervising Farming Programs, Teaching 
Farm Shop, and Participating in General School Duties. 


Only three items were scored higher by the poorer 
teachers than by the better teachers. They are as follows: 


Pre-Service Features 


Teaching Farm Shop and Teaching Agricultural Engi- 
neering. 


In-Service Features 
Planning Lessons. 


The scores given to all other items by the teachers in 
the various levels of competence are consistently neither 
high nor low. 

In the many statements received from the graduates 
242 pertained to items affecting teaching tenure that were 
not included in the questionnaire. These items were clas- 
sified in the following categories: Opportunity for Achieve- 
ment, Opportunity to Serve, Opportunity for Improvement, 
Opportunity for Self-Direction, Security, Relations with 
Agricultural Extension Service, Relations with Boards of 
Education, and others. 

The graduates indicated a high degree of interest in 
teaching at the time they left college. At the present time 
former teachers and nonteachers do not desire to teach 
vocational agriculture. 

Graduates not presently teaching were favorable im- 
pressed with the help they received from their college 
preparation for teaching in securing employment and in 
performing tasks in occupations other than teaching voca- 
tional agriculture. 


Recommendations 


The statements that follow are prompted by the facts 
secured and implications derived in the pursuance of this 
study. 


1. An active recruitment and selection program should be 
developed to supply a number of graduates adequate 
to replace those who leave the work. 


2. Salaries of teachers of vocational agriculture should 
be kept in line with the salaries of men in other voca- 
tions requiring similar experience and training. 
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TABLE I. TABLE II.—Continued 
TWENTY-ONE SPECIFIC FEATURES OF TEACHING TWENTY-ONE SPECIFIC FEATURES OF TEACHING 
VOCATIONAL AGRICULTURE SCORED ACCORDING VOCATIONAL AGRICULTURE SCORED ACCORDING 
TO THE ATTITUDES OF GRADUATESCLASSIFIED TO THE ATTITUDES OF GRADUATES CLASSIFIED 
BY OCCUPATIONAL EXPERIENCE AND THE BY OCCUPATIONAL EXPERIENCE AND THE 
NUMBER OF PERSONAL COMMENTS NUMBER OF PERSONAL COMMENTS 
RELATING TO EACH FEATURE RELATING TO EACH FEATURE 
Number of Number of | 
Scores* Comments Scores* Comments 
Present | Former | Non- Present |Former | Non- 
Teach- | Teach- /Teach- |Favor- |Unfavor- Teach- | Teach- |Teach- |Favor- | Unfavor- 
Features ers ers ers able able Features ers ers ers able able 

Working Some Writing News 
Outdoors 174 159 162 7 1 Articles 14 46 
Teaching Supervising 
Farm Shop 159 134 106 1 1 Study Halls -30 -35 3 
Teaching Ag- Preparing 
riculture 1 State 
and 2 157 139 96 3 9 _ Reports -54 -38 1 13 
ba oo Oya *The highest possible positive score is +200, and the 
Engineering 140 107 98 1 9 lowest possible negative score is -200. 

Supervising 
Farming TABLE Il. 

Contin as A : ; THIRTEEN AREAS IN PRE-SERVICE AND 
with Stu- IN-SERVICE EDUCATION OF TEACHERS APPRAISED 
“ake 130 128 113 BY PRESENT, FORMER, AND NONTEACHERS AND 
Advising the THE NUMBER OF PERSONAL COMMENTS 
BF.A. 123 | 107 | 96 9 13 naer axitihed Setrllamnas calves sere 
Teaching Adult In-Service| 
and Young Pre-Service Education | Education* 
Farmer Number of 
Classes 108 &88 90 6 3 Scores Comments Scores 
Counseling o | z 
with Parents | 107 106 82 2 1 oblige fl S| SiS lebtiet 

& Odio ® v2; 3s -] &@O!igoo 

Conducting Areas o£ ES ose ee E'S 
enone PSi5sis8) 5) a (2S158 
Programs 107 65 12 3 aE ol Lec el Ll od Eo el 

Attending Dis- Teaching Agricul- 
trict Meet- ture 1 and 2 102| 97 | 124 86 | 55 
ings 96 83 1 1 Training in Methods; 91; 83 | 108 2 78 | 15 

Attending Training in Tech- 

State Con- nical Agriculture | 74| 64 | 100 5 73 | 45 
ferences 90 78 2 Supervising Farm- 

Organizing ing Programs 53; 60 | 71) 1 2 54 | 11 
Adult and Teaching Farm Shop| 46| 61 | 64 2 50 | 33 
Young Planning Lessons 46 43 | 87 50 | 33 
Farmer Teaching Agricul- 

Programs 70 61 114 4 7 turalEngineering | 37} 20 | 71 3 46 | 26 

Teaching Developing Physi- 

Farm Man- cal Facilities 31} 37 | 45 45 | 18 
agement 66 91 127 1 3 Advisingthe F.F.A.| 25; 46 | 64] 1 44 7 

Securing En- Participating in 
rollment 58 48 1 General School 

Attending Duties 5} 19 | 28 2 35 | 35 
High School Conducting Public 
Teachers’ Relations 0}; 21 | 30; 1 1 32 | 21 
Meetings 34 30 2 Teaching Farm 

Planning Management -6| 16 | 96 4 30 | 16 
Lessons 33 32 47 14 Conducting Adult 

Supervising and Young Farmer 
Record- Programs -14; -4 | 42] 1 1 20 | 14 
mosping = 2 s *Two comments from graduates referred to in-service 






























education. 
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TABLE IV. 7. During the pre-service education of teachers emphasis 
SIX CHARACTERISTICS PARTICULAR TO renege be placed upon the characteristics “ a — 
VOCATIONAL AGRICULTURE APPRAISED BY me S way yeh ot rs fo - x skills needed in the per- 
PRESENT, FORMER, AND NONTEACHERS AND THE ee a eee. ee 
NUMBER OF PERSONAL COMMENTS 8. Emphasis in supervision should include the improve- 
RELATIVE TO EACH ment of rapport between teachers and supervisors, 
attitude of teachers toward the profession, and the 
‘ Number of : 
; oe Conmaatn program of in-service education. 
Present| Former] Non- 9. The pre-service program of teacher education should 
Character- | Teach-| Teach- |Teach- |Favor- |Unfavor- provide more help in the areas where weaknesses are 
istics ers ers ers able able reported. 

Twelve : 10. The in-service program of teacher education should 
Months’ Em~- provide more help in the areas where weaknesses are 
ployment 155 126 60 16 2 hadi 

Farming aie aks ’ 

Programs 141 132 83 11. A system should be developed for keeping cumulative 

Travel Al- records of graduates majoring in Agricultural Edu- 
lowance 132 103 89 1 1 cation. 

Additional 
Superyietee = = a8 . Recommendations for Further Study 

Federal 
Subsidy 71 78 57 As a result of this study the author recommends the 

Project following related studies: 

Records = Sl = 1. To determine the influence of selected factors upon the 
vocational choice of teachers of vocational agriculture 
TABLE V who received their undergraduate preparation for teach- 
. ing in states other than Ohio, and those who qualified 
INDIVIDUALS OR GROUPS WHO MAY HAVE for teaching vocational agriculture after they graduated 
INFLUENCED GRADUATES IN THEIR DECISION TO from college. 


TEACH OR NOT TO TEACH APPRAISED BY 
PRESENT, FORMER, AND NONTEACHERS AND THE 
4 NUMBER OF PERSONAL COMMENTS 
RELATIVE TO EACH 


2. To study further the attitudes of teachers and the fac- 
tors affecting attitudes, to determine whether there 
are factors which interact to create common patterns 
of teacher attitudes. 


a 
































Seanen yi 3. To develop techniques of interviewing teachers who 
Present|Former! Non are planning to leave their positions and to discover 
ways of alleviating conditions which create dissatis- 
Individuals | Teach-| Teach-|Teach- | Favor- |Unfavor- factions and promote the loss of capable teachers. 
or Groups ers ers ers able able 
Local Admin- 4. To determine what can be done to up-grade the morale 
istrator 67 15 of teachers in the profession through decreased work 
Wife 64 6 13 3 loads, increased salaries, advancement in positions, 
Instructors in and improved administrative relations. 
seers 61 21 4 5. To validate the factors affecting teaching competence 
State Su and to construct an aptitude test for selecting majors 
wh: aad - . a . . in Agricultural Education. 
Parents 36 i6 0 + Microfilm $7.70; Xerox $26.40. 606 pages. 
t “aie ™ 96 17 Abstract published by special arrangement with The 
: | Children a1 7 6 Ohio State University. 
Wife’s 
Parents 7 3 2 1 























3. The better teachers should be rewarded by promotions 
to schools with higher salary schedules. 


4. The work load of teachers of vocational agriculture 
should be reduced. 


5. The reports expected of teachers should be useful to 
the program; evidence of their use should be provided. 


6. The project record book should be continually improved; 
greater effort should be directed to secure acceptance 
and understanding of its use by teachers. 
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AN EVALUATION OF NON-PENCIL-AND-PAPER 
MATERIALS PREPARED FOR USE IN THE 
ELEMENTARY SCHOOL ARITHMETIC PROGRAM 


(L. C. Card No. Mic 59-5742) 


William Charles Wolf, Jr., Ph.D. 
State University of Iowa, 1959 
Chairman: Professor Herbert F,. Spitzer 

The purposes of this study were to incorporate the most 
effective materials and procedures obtained from the avail- 
able research into five non-pencil-and-paper lessons on 
addition, and to present these five lessons, using two dif- 
ferent pedagogical procedures as a supplement to regular 
classroom teaching, to fourth and fifth grade children in 
order that the following might be determined: (1) the ef- 
fectiveness of the two different pedagogical procedures in 
arousing and maintaining pupil interest in a study of oral 
arithmetic; and (2) the effectiveness of the two different 
pedagogical procedures in terms of the children’s ability 
to solve addition exercises without using pencil and paper 
as compared with a control group not receiving instruc- 
tion. These purposes were manifested with the execution 
of the following tasks: (1) preparation of a series of five 
non-pencil-and-paper lessons on addition; (2) selection 
of ten fourth and fifth grade classroom groups from the 
Iowa communities of Coralville, Iowa City, and Cedar 
Rapids to be included in the sampling group; (3) presenta- 
tion of these lessons, using two different pedagogical 
procedures, to selected classroom groups within the sam- 
pling group; and (4) evaluation of the lessons using an ob- 
jective test and two pupil questionnaires. 

The two different pedagogical procedures mentioned 
above involved presenting the oral arithmetic series (1) via 
filmed lessons which were supplemented by the regular 
classroom teacher, and (2) entirely by the regular class- 
room teacher using printed materials. 

In the light of a statistical analysis of the objective test 
data and a careful tabulation of the questionnaire data, the 
following conclusions were drawn from this study: 

1. As a result of analyses of data gathered from two 
pupil questionnaires, while pupils included within the two 
experimental treatments of the sampling group appeared 
to react favorably to their respective pedagogical pro- 
cedure, the pedagogical procedure utilizing five films 
which are supplemented by a classroom teacher appeared 
to be more acceptable. 

2. The pedagogical procedure utilizing five films which 
are supplemented by a classroom teacher appeared to be 
an effective approach in terms of the children’s ability to 
solve addition exercises without using pencil and paper. 

3. Since specific time limits were prescribed for moti- 
vating the oral arithmetic lessons, presenting the lessons, 
and supplementing the lessons, it seems as if the filmed 
pedagogical procedure more effectively utilized the arith- 
metic time made available for this experiment insofar as 
pupil interest in the lessons and achievement resulting 
from the lessons was determined. 

4. It does not seem unreasonable to contend that the 
filmed pedagogical presentation of the oral arithmetic 
series provides elementary school teachers with meticu- 
lously prepared oral instructional materials which utilize 





available arithmetic time more effectively than traditional 
classroom procedures without sacrificing pupil achievement. 
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Furthermore, the filmed pedagogical procedure offers 
classroom teachers an opportunity to use alternate arith- 
metic instructional procedures with a minimum of actual 
preparation on their part. 

5. Both pedagogical procedures utilized in this experi- 
ment served to introduce new instructional ideas into the 
arithmetic program of the elementary school. The film 
pedagogical procedure seems to be the more effective 
approach in this capacity, because teachers are able to 
view (1) the presentation of the instructional materials 
by a well-trained teacher, and (2) pupils’ actual unre- 
hearsed reactions to these materials. 

The present task thus appears to be two-fold: first, to 
make the oral arithmetic series available to classroom 
teachers who are aware of the series’ existence, and sec- 
ond, to make more teachers aware of the oral arithmetic 
series and its contribution to instruction. 

Microfilm $2.15; Xerox $7.60. 163 pages. 


EDUCATION, THEORY AND PRACTICE 


INDUCTIVE VERSUS DEDUCTIVE METHODS IN 
WORD ANALYSIS IN GRADE FIVE 


(L. C. Card No. Mic 59-6117) 


Jane Hunter Catterson, Ed.D. 
Boston University School of Education, 1959 


Problem 

This study compared the relative merits of inductive 
and deductive methods of teaching word analysis in grade 
five. To make this comparison, a set of materials of each 
type was prepared and used in ten classes. A control group 
of ten classes followed regular procedures in word work. 


Procedures 

Inductive methods of teaching word analysis were tested 
through lessons using the “classification” technique, which 
gave practice in solving words for classification under 
meaningful topics. Eighty per cent of the words were at 
or below grade five level; twenty per cent were one to 
three grades above. Practice on 1200 words was given in 
thirty lessons. 

The same 1200 words were used in the second set of 
lessons, which used the deductive “rules and exceptions” 
technique employed in workbooks. Rules were taught and 
exercises used according tothe workshop pattern. Lessons 
were on: syllabication; accent; long and short vowels; 
roots, prefixes and suffixes; compounds; homophones; 
multi-meaning words; and pronunciation symbols. 

In both experiments, high participation of the pupils 
and economy of teacher time was secured through pairing 
pupils for work and providing for much self-direction. 
Partners chose lessons and completed, corrected, and 
recorded them together. All lessons were built on the 
same level and were done in random order. Work was 
done on sheets of lined paper so that lesson materials 
might be re-usable. Teachers supervised use of the mate- 
rials and worked with low achievers. 

In the experimental classes, the experimental materials 
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replaced spelling instruction entirely for ten weeks. In the 
control group, the regular instruction in spelling and word 
analysis was carried on. 

The tests administered were: 1) Gates Reading Survey, 
Grades 3 to 10, Forms 1 and 2; 2) the Boston University 
Word Pronunciation Test, Forms A and B; 3) the Boston 
University Visual Memory of Word Patterns Test; 4) the 
Comerford Recognition of Homophones Test; 5) the Brion 
Word Analysis Test; and 6) the Morrison-McCall Spelling 
Scale, Lists 1 and 3. 


Conclusions 





1. Both experimental groups made gains in word pro- 
nunciation which were statistically superior to the 
gains of the control group. 


2. The group using the inductive method was the only 
group which made gains in total reading achieve- 
ment which were statistically significant. 


3. In speed of reading, vocabulary, and word pronun- 
ciation, the gains of the group using inductive meth- 
ods showed a higher statistical significance than the 
gains of the other two groups. 


4. In recognition of homophones, the gains of the group 
using deductive methods showed a higher statistical 
significance than the gains of the other two groups. 


5. Both of the experimental methods were more effec- 
tive with poorer readers than with superior readers; 
and the inductive method produced better gains with 
poorer readers than did the deductive method. 


6. Both experimental groups, which had no spelling 
instruction, showed gains in spelling as great as 
those of the control group which had regular spelling 
instruction. 

Microfilm $2.55; Xerox $8.80. 193 pages. 


VALUE THEORY IN EDUCATION: THE APPLICATION 
OF AN HYPOTHESIS FOR THE EMPIRICAL NATURE 
OF VALUE TO THE PHILOSOPHY OF EDUCATION. 


(L. C. Card No. Mic 59-6125) 


William Frederick Elwood, Ed.D. 
University of Arizona, 1959 


This dissertation represents a search for an empirical 
Value criterion which may be applied in public education 
in the United States. As such, it offers five contributions 
to the fund of knowledge. First, it develops A. E. Murphy’s 
concept of objective relativism to the point where it may 
be used as a tool in philosophy of education. Second, it 
demonstrates that objectivism and subjectivism, as ap- 
parently antithetical attitudes toward Value, are actually 
reciprocal phases of an existential objective relativism. 
Third, it demonstrates the presence of the concept of ob- 
jective relativism as the effective common term which 
defines Value in idealism, realism, and pragmatism as 
philosophical systems. Fourth, it demonstrates that psy- 
chology of learning implies evaluation within the concept 
of objective relativism. Fifth, it demonstrates that the 
answer to the question, “What is Value?” is prior to the 





definition of education in general and to public education 
in particular, to the effective use of the curriculum, and 
to the evaluation of any educational question. In sum, it 
demonstrates that objective relativism, as a theory of 
Value, provides a criterion for Value that is foundational 
in a sound philosophy of education. 

The discourse of the dissertation is presented in six 
chapters. Chapter I introduces the problem of Value-- 
“What is Value?”--as the root of the present controversy 
over public education in the United States. The possibility 
is raised that, since the value attitudes of objectivism and 
subjectivism are apparently antithetical, the objective 
relativism common to the definition of Value in systematic 
idealism, realism, and progmatism may well provide an 
empirical criterion for Value in public education. Chapter 
II examines the typical ‘idealism’ of F. H. Bradley for its 
definition of Value, as expressed in the Ethical Studies 
and Appearance and Reality. The implications for objec- 
tive relativism and Value are listed. Chapter III examines 
the typical ‘realism’ of Samuel Alexander for its definition 
of Value, as expressed in Space, Time, and Deity. The 
implications for objective relativism and Value are listed. 
Chapter IV examines the typical ‘pragmatism’ of John 
Dewey for its definition of Value in the broad spread of 
his concept of human ‘experience,’ but with particular 
reference to his Logic: Theory of Inquiry and Theory of 
Valuation. The implications for objective relativism and 
and Value are listed. Chapter V defines the terminology 
of objective relativism, and synthesizes the implications 
of idealism, realism, and pragmatism into that terminol- 
ogy. The chapter also indicates the relationship between 
objective relativism and a unified psychology of learning, 
as well as the fundamental position of the concept of Value, 
so based, in a sociology of culture. The chapter closes 
with a detailed statement of the empirical hypothesis for 
Value in terms of objective relativism. Chapter VI illus- 
trates the application of objective relativism as an hy- 
pothetical concept for Value in terms of four questions: 
What is Value? What is education? What good is the cur- 
riculum? and (in the student’s usual words), “What good 
is this stuff, anyhow?” 

The conclusions of this dissertation may be summarized 
in the following points. (1) The survival of any organism 
depends upon the accuracy of its evaluation of the reality 
of its environment. The concept of objective relativism 
arises in the notation of this fact. ‘Science’ expresses the 
independent reality of an event or an object as the related- 
ness of its parts. ‘Philosophy’ expresses the human or- 
ganism’s awareness of his relativity to grasped related- 
ness. Among human organisms, Value is thus an expres- 
sion of the human individual’s awareness of his relativity 
to the relatedness which defines reality. (2) This concept 
is common to the variant philosophical systems of ideal- 
ism, realism, and pragmatism; it is also supported by the 
consolidated findings of the variant theories of learning in 
psychology. (3) This concept is inclusive of subjectivism 
and objectivism when these attitudes are taken as variant 
theories of Value. On the basis of that inclusion and the 
presence of the concept in variant systems of philosophy 
and the support given by psychology of learning, the con- 
cept of objective relativism may be taken as the empirical 
criterion of human Value, evaluation, and social values. 
(4) As such an empirical criterion, this concept is germane 
in every sense of the theory and practice of public edu- 
cation in the United States. Far from being matters of 
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subjective opinion and selfish desire, and far from being 
matters of remote objectivity and abstract authority, values 
are nothing if not expressions of vital purpose and vital 
relativity to knowledge that approximates ultimate related- 
ness, ultimate reality. The accurate determination of Value 
relationships is the supreme function of organisms that 
survive. 

If this study does in fact support these four conclusions, 
then the way is open for the development of a really vital 
philosophy of education, based upon such a theory of Value, 
and to scientific research in the field of Value, all as a 
means for making the transmission of the concept of ‘de- 
mocracy,’ itself a congeries of individual and social values, 
more effective in the public education of the United States. 
Existential objective relativism is the key to effective 
teaching of democratic values. 

Microfilm $3.95; Xerox $13.40. 308 pages. 


A COMPARISON OF THE EFFECTIVENESS OF TWO 
METHODS OF INSTRUCTION IN HIGH SCHOOL 
‘PHYSICS AS MEASURED BY LEVELS OF 
ACHIEVEMENT OF STUDENTS OF HIGH 
AND LOW INTELLIGENCE 


(L. C. Card No. Mic 59-5771) 


Leonard James Garside, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Milton O, Pella 


I. The Problem: 

To determine if there is a significant difference in 
level of achievement and retention in high-school phys- 
ics between students of high and low levels of intellec- 
tual ability, who studied physics by traditional pro- 
cedures, when compared with students of high and low 
levels of intellectual ability who studied physics by 
means of the “Harvey White” physics films. 





II. The Sample: 

1. Thirty: Wisconsin School groups were randomly 
selected to participate as experimental (film-using) 
groups, and 30 were randomly chosen to participate as 
control (teach-physics-as-usual) groups. 

2. From the physics classes ineach of the 60 school 
groups, the students making up the upper- and lower- 
27% in intelligence were chosen to represent the high- 
and low-intelligence categories. A total of 690 subjects 
participated in the study - 345 comprised the upper 27% 
in intelligence; 345 the lower 27%. 





Ill. The Experimental Variables were: 
1. Intelligence between school groups (H), 
2. Intelligence level within schools (L), 
3. Teacher preparaiion level in physics (P), 
4. Teaching Method (G). 





IV. The Experimental Procedure: 

1. The classroom phase of the experiment pro- 
ceeded through one semester - September 1957 to Jan- 
uary 1958. 
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2. Experimental and control groups studied the 
units: Mechanics, Properties of Matter, and Heat. 

3. Experimental school groups viewed a “Harvey 
White” Physics Film-a-day as a supplement to their 
classroom instruction; control school groups studied 
physics “as usual.” 


V. Evaluation: 
The following tests were administered toall students: 


1. Henmon-Nelson Intelligence test, 

2. Ohio Physics pre-test, 

3. Nine achievement tests - standardized and proj- 
ect produced, and the 

4. Ohio physics retention test. 





VI. Analysis of the Data: 
1. The factorial “split-plot” design with “corre- 
lated” observations was employed. 
2. Data were analyzed through analysis of variance 
and covariance techniques. 





Vi. Conclusions: 

1. The level of achievement and retention in physics 
of students of high- and low-intelligence respectively 
in the experimental group is not significantly different 
from that of comparable students in the control group. 

2. The level of achievement in physics of students 
of high intelligence (experimental and control) is sig- 
nificantly higher than the level of achievement in phys- 
ics of students of low intelligence (experimental and 
control). 

3. When the students of high- and low-levels of 
intelligence are equated on the intelligence factor, there 
is no significant differences between the groups in level 
of physics achievement; therefore, there is no indication 
in this study that the students of high intelligence are 
underachieving, nor that the students of low intelligence 
are overachieving. 

4. The level of retention in physics between the 
students of high and low intelligence is not significantly 
different. 

5. The level of achievement in physics reached by 
students (all students considered collectively) in the 30 
school groups having the highest mean intelligence 
scores is significantly higher than that of students in 
the 30 school groups having the lowest mean intelli- 
gence scores. 

6. When the 30 high- and 30-low-intelligence-school 
groups are equated on intelligence, the level of achieve- 
ment in physics of the students in the 30-low-intelli- 
gence-school groups is significantly higher than that of 
the students in the 30-high-intelligence-school groups. 
Thus, the students (all students considered collectively) 
in the 30-low-intelligence-school groups are over- 
achieving; the students in the 30-high-intelligence- 
school groups are underachieving. 

7. There is no significant difference in the level 
of achievement and retention in physics between exper- 
imental and control students studying physics under 
the guidance of teachers in three teacher-preparation- 
level categories. 

8. There is no significant difference in level of 
achievement in physics between experimental and con- 
trol students. 
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9. There is a significant difference in level of re- 
tention of physics information between the experimental 
and control students - in favor of the control students. 
Microfilm $2.70; Xerox $9.40. 208 pages. 


A CRITICAL COMPARISON OF THE EDUCATIONAL 
PHILOSOPHIES OF JOHN DEWEY AND 
GEORGE ALBERT COE 


(L. C. Card No. Mic 59-5276) 


John Clifford Haney, Jr., Th.D. 
Boston University School of Theology, 1959 


Major Professor: Dr, Walter L, Holcomb 


Statement of the Problem. The purpose of this dis- 
sertation is to compare critically the educational philoso- 
phies of John Dewey (1859-1952) and George Albert Coe 
(1862-1951). The trend towards a more comprehensive 
consideration of the learner and his needs is typified by 
the work of Dewey in secular education and that of Coe in 
religious education. The casual observer may assume 
that the divergent metaphysical concepts of these con- 
temporaries precludes the possibility of a common ideo- 
logical meeting ground between their educational philoso- 
phies. However, each man has written in the other’s area 
of specialization, and Coe acknowledges his indebtedness 
to John Dewey for certain insights. Further, Coe observes 
that the “almost irreconcilable difference of function 
whereby religion and education seemed to enter divergent 
paths is really tending towards a higher unity of the two.” 
Hence, the observer may inquire whether or not an ideolog- 
ical meeting ground and other similarities exist between 
the educational philosophies of Dewey and Coe. The criti- 
cal comparison of the educational philosophies of these 
two men defines the limits of this dissertation. 

Procedure. A comparison of the educational philoso- 
phies of Dewey and Coe must take cognizance of their phil- 
osophical presuppositions. Chapters two and three of this 
study present the metaphysics, epistemology, and axiology 
of each philosopher. Chapters four and five state their 
educational philosophies. The four chapters of descriptive 
data are followed by two chapters of comparison: chapter 
six compares the philosophical positions discussed in chap- 
ters two and three; chapter seven compares the educa- 
tional concepts discussed in chapters four and five. Chap- 
ter eight presents the summary and conclusions. Although 
some secnodary sources have been used, most of the data 
have been drawn from the major writings of Dewey andCoe. 

Summary. 

1. Dewey and Coe hold divergent views as to the nature 
of God and the existence of reality. 

2. Both philosophers agree that the self is a social 
being, a free moral agent, who emerges through the dis- 
tinctive manner in which he interacts with his environment. 

3. The metaphysical presuppositions of Coe provide 
his educational philosophy with direction and unifying pur- 
pose which that of Dewey lacks. 

4. Knowledge is empirical for Dewey and Coe, but Coe 
includes a larger reference to coherence than does Dewey. 

5. Dewey and Coe agree that understanding must ac- 
company knowledge. 








6. The source of value differs for Dewey and Coe. 

7. Value is intrinsic and instrumental for Coe, but only 
instrumental for Dewey. 

8. Education must include experiences which provide 
the learner with an awareness of his social relations and 
obligations, according to Dewey and Coe. 

9. Successful education requires that the learner de- 
velop an inner discipline. 

10. The educational philosophy of Coe is sufficiently 
inclusive to contain the insights of Dewey. 

11. The teacher is both guide and resource person for 
Dewey and Coe. The learning experience is a three-way 
partnership between pupil, teacher, and God, adds Coe. 

12. Both men recognize the social implications of shared 
activities in laboratory and on playground. 

13. Factual data is relevant if it aids the learner to 
resolve problems in his own experience, according to 
Dewey and Coe. 

Conclusions. The cumulative evidence of the present 
study leads to the following conclusions: 

1. Fundamental differences between the educational 
philosophies of Dewey and Coe exist in their philosophical 
presuppositions rather than in their educational method- 
ologies. 

2. The philosophical presuppositions of Dewey and Coe 
are dissimilar in some areas and similar in others. Spe- 
cifically, there exist fundamental differences between their 
theories of reality and between their concepts of God. Their 
axiologies tend to be more similar and their epistemologies 
most similar. 

3. The summary educational objective for both Dewey 
and Coe is the integration of the personality of the learner. 
4. Differences in the educational objectives of Dewey 
and Coe grow out of their divergent metaphysical and axio- 

logical concepts. 

5. The dominant concept prevading the educational 
methodology of both Dewey and Coe is a comprehensive 
consideration of the needs of the person, based on respect 
for his integrity as a free moral agent. 

6. The metaphysical presuppositions of Coe provide 
a more clearly defined direction and unifying purpose for 
education than can be found in the educational philosophy 
of Dewey. 

7. Both Dewey and Coe seek to overcome sectarian 
obstacles to social progress by appealing to an elightened 
intelligence, based on an empirical epistemology. 

8. The conflicts in educational methodology between 
Dewey and Coe which one might expect to find because of 
their divergent metaphysical concepts do not in fact exist, 
because their educational methodologies are based ontheir 
epistemological concepts rather than on their metaphysical 
concepts. Microfilm $2.80; Xerox $9.60. 212 pages. 
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A COMPARISON OF ACHIEVEMENT IN 
SECONDARY SCHOOL SUBJECTS WITH AND 
WITHOUT KNOWLEDGE OF GRADES 


(L. C. Card No. Mic 59-3478) 


Blanche Newsome Hardy, Ph.D. 
The Florida State University, 1959 


In order to reduce the emphasis on grades, a campus 
laboratory school abandoned the use of letter grades on 
report cards in 1938 and indicated only grades of pass and 
fail to students; however, the usual grades were recorded 
on the permanent record cards. After ten years, the school 
returned to the traditional ABC system of reporting. This 
study compared the scholastic achievement of students 
with and without grade knowledge. 

The purpose of the study were (1) to examine the sig- 
nificance of grade knowledge with regard to scholastic 
achievement and (2) to study any implications this signifi- 
cance might have for various aspects of the local school 
program. 

Null hypotheses stated that knowledge of grades made 
no difference in (1) over-all scholastic achievement; 

(2) achievement in three chosen IQ groupings of above aver- 
age, average, and below average; or (3) achievement in 
English, social studies, or science-mathematics. 

Comparison of grade-point averages was made of the 
seven graduating classes of 1942-1948 (336 students), which 
had no grade knowledge, and the seven classes of 1952- 
1958 (486 students), which had grade knowledge. The IQ 
groupings were used, as were breakdowns into the subject- 
matter areas, resulting in sixteen categories. The depend- 
ent variable was the grade-point averages; the independent 
variable, IQ. Analysis of covariance was used to deter- 
mine whether any difference found was due to chance or the 
factor of grade knowledge. Differences significant at the 
-01 level were found in eight of the categories; all hypoth- 
eses were rejected. Significantly lower grade-point aver- 
ages for the group without grade knowledge were found for 
the following: total averages for all IQ groups, the above- 
average group, and the average group; and social studies 
averages for the same IQ groupings. Significantly higher 
averages for the group without grade knowledge were found 
for the below-average group in both English and science- 
mathematics. 

A minor part of the study consisted of comparison of 
the two two-year scholastic averages of the classes of 1940 
and 1950, each of which had two years with grade knowledge 
and two years without grade knowledge. No statistical 
significance was attached to any of the differences found; 
the hypotheses were accepted. 

It was noted that the total school population, the above- 
average group, and the average group tended to make 
lower mean grades when grade knowledge was withheld. 
Students of below-average intelligence, on the other hand, 
tended to make higher mean grades when grade knowledge 
was withheld, especially in English and science-math- 
ematics. 

Subjective data indicated that many students, particu- 
larly the high achievers, disliked the use of only pass and 
fail grades. Teachers reported the following advantages 
of the system: no emotional effects after report cards 
were issued, lack of unwholesome competition, no pressure 

from parents, lack of concern in A and B borderline stu- 
dents, and no frustration of low achievers. 

The following recommendations were made for the 
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instructional program: grouping within classes, differ- 
entiated assignments, discussion of the significance of each 
letter grade, and ability grouping in English classes. Sug- 
gestions for administrative practices and the guidance pro- 
gram were: clarification of the school’s philosophy of 
reporting and possible abandonment of percentage equiva- 
lents of letter grades, diagnostic sheets to accompany 
report cards, encouragment of a more healthful attitude 
of parents toward grades, continued use of the E grade for 
those students working for a diploma instead of a certifi- 
cate, continued emphasis on the homeroom program, and 
increased use of test results. 

Microfilm $2.00; Xerox $6.60. 140 pages. 


AN INQUIRY INTO THE EFFECT OF INSTRUCTION 
IN CRITICAL THINKING UPON STUDENTS IN 
GRADES TEN, ELEVEN, AND TWELVE. 


(L. C. Card No. Mic 59-5535) 


Harold L. Herber, Ed.D. 
Boston University School of Education, 1959 


I. THE PROBLEM 


The study was designed to discover: 1) If critical think- 
ing can be taught; 2) if the power and the development of 
critical thinking skills is related to and influenced by: sex, 
chronological age, mental age, grade level, curriculum 
division and occupational background; 3) if there is trans- 
fer of training in critical thinking; 4) if training in critical 
thinking affects reading achievement. 


Il. THE PROCEDURES 


Students in grades ten, eleven and twelve were given 
the Cooperative Reading Test, C’. Pairs were matched 
according to the variables mentioned above. Each person 
of each pair was assigned to a group. t - tests and chi- 
square revealed no significant differences between the 
groups, except occupational categories “professional” and 
“semi-skilled.” The Watson-Glaser Critical Thinking 

raisal was administered to both groups. The group 
with the lower mean became the experimental group; the 
other, the control. Analysis revealed no significant. dif- 
ference between these means. 

Materials designed to teach Interpretation, Recognition 
of Assumption and Evaluation of Ar ent, were used twice 
a week by the experimental groups for twelve weeks. Each 
component was taught in five steps: Presentation; Prac- 
tice; Incubation; Review; and Recall. Students worked 
with the teacher, singly, in pairs and in groups. They 
corrected their own work against the key, discussing the 
differences of opinion. 

















Il. THE FINDINGS 


A Model IV Analysis of Variance run on the Watson- 
Glaser scores revealed significant improvement by both 
the experimental and control groups. 

The variables: boys, grade and college course, had no 
influence upon achievement in critical thinking. The two 
variables: -girls and general course did significantly 
influence achievement in Evaluation of Argument. 
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A correlation between the combined scores of the three 
taught components and the combined scores of the untaught 
components, Inference and Deduction (all in the Watson- 

Glaser) (transferring the correlations to Z values and run- 


ning a t - test between the experimental and control groups) 


determined no statistical evidence to indicate transfer of 
training in critical thinking. 


Correlations were used to evaluate the effect of training 


in critical thinking upon accuracy in reading. A ratio of 
the number of items attempted and the number of items 
correct on both pre- and post-test vocabulary and com- 
prehension scores on the Cooperative Reading, was estab- 
lished. Correlations were run between the pre- and post- 
test ratios for experimental and control groups. The 
correlations were transferred to Z values and t - tests run 
between the experimental and control groups. Significantly 
increased accuracy in vocabulary was evidenced only by 
the general course and the service, agricultural and skilled 
occupational categories. Significantly increased accuracy 
in reading was evidenced only by girls. 





A Model IV Analysis of Variance revealed no significant 


gains on speed of reading scores by experimental groups. 
A significant difference was evidenced in vocabulary scores 
only by grade eleven. A significant difference in reading 
comprehension was evidenced only by grade twelve. 


IV —- THE CONCLUSIONS 


The study revealed: 1) the ability to think critically 
can be improved; 2) that no variable tested affected power 
to think critically; 3) that the variables sex, grade and 
course do affect development of critical thinking, grade 
and occupational background affect the influence of critical 
thinking upon accuracy in reading, and grade affects the 
influence critical thinking has upon strengthening vocabu- 
lary and improving reading comprehension; 4) that trans- 
fer of training in critical thinking was not evident; 5) that 
instruction in critical thinking does strengthen vocabulary 
and comprehension and does affect accuracy in reading. 

Microfilm $2.90; Xerox $10.00. 221 pages. 


AN INVESTIGATION OF THE NATURE OF PHYSICAL 
SCIENCE EDUCATION FOR PRE-THEOLOGICAL 
STUDENTS AT LUTHERAN COLLEGES 


(Publication No. 22,610) 


Erick Paul Hopka, Ed.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Harold M, Anderson 


This investigation sought to ascertain the needs of 
Lutheran pastors in the area of the physical sciences. 
Another purpose of this study was to note and describe 
any disparities between the expressed needs of Lutheran 
ministers and the offerings in the physical sciences at 
forty-five Lutheran colleges. Analysis of these needs and 
offerings yielded conclusions which were formulated into 
proposals for the improvement of instruction in this area 
of science. 

The data were procured largely by questionnaire from 
thirty-nine college administrators, ninety science teach- 
ers, and a randomly drawn sample of one hundred forty- 
nine Lutheran pastors. 





An analysis of the physical science offerings at these 
forty-five schools disclosed that the physical science needs 
of pre-theological students were not being met as exten- 
sively and intensively as considered desirable by adminis- 
trators, science teachers, and Lutheran pastors. About 
one half of these students were enrolled in courses of the 
physical science survey type; the rest met science re- 
quirements by taking traditional courses in astronomy, 
chemistry, geology, and physics. Generally, these courses 
were deficient in the emphasis accorded objectives and 
topics of broad educational significance. This was true 
also of some general physical science courses. About one 
half of the instructors of physical science survey courses 
possessed a type of preparation rated highly desirable by 
the respondents. Laboratory work was not required gen- 
erally in connection with survey types of courses. 

Further study of the data revealed that physical science 
education for pre-theological students should possess these 
salient features. Science instruction for pre-theological 
students should be general in nature. Such instruction, in 
the opinion of the pastors particularly, should emanate 
from a philosophy of life and education which considers 
man in the light of the Holy Scriptures. Courses of the 
physical science survey type were considered the most 
suitable for achieving the purposes of science education 
in the area under survey. However, single-subject courses 
were not precluded provided they met the criteria estab- 
lished for this program. Objectives stressing habitual 
utilization of good thinking in problem solving, a broad 
generalunderstanding of the physical sciences, some knowl- 
edge of the social and economic impact of science upon 
society, some understanding of how scientists operate to 
solve problems and those stressing the formation of de- 
sirable abilities, attitudes, and appreciations are to re- 
ceive a high degree of emphasis in these courses. The 
science topics to be treated should be less intricate in 
nature than those commonly associated with traditional 
courses in the physical sciences. These topics should 
reach beyond the confines of traditional subject matter 
and have a bearing upon the daily living of the student. 
Provision for at least five semester hours of physical 
science should be made in the science program of the stu- 
dent. These courses are to be taught by instructors who 
will have had either a broad training in the physical and 
biological sciences or considerable training in one area 
of the physical sciences with some training in other areas 
of the physical sciences. These instructors will be com- 
petent to apply the results of research in psychology and 
methodology to the teaching problem of the moment and 
will have acquired also the ability to apprehend and expound 
the implications of science for the religious, social, and 
economic institutions of society. 

Administrators and science teachers felt that, what- 
ever the nature of the course, some type of laboratory 
work is to form an integral feature of this instruction. In 
their opinion, a minimum of three semester hours of ap- 
propriate college mathematics would constitute a desirable 
adjunct to the proposed program of physical science edu- 
cation. 

Microfilm $4.60; Xerox $15.40. 359 pages. Mic 59-6539 
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AN EXPERIMENTAL STUDY OF THE EFFECTIVENESS 
OF CERTAIN METHODS OF TEACHING READING 
IMPROVEMENT AT THE COLLEGE LEVEL 


(L. C. Card No. Mic 59-5559) 


Paul Irvine, Jr., Ph.D. 
The University of North Carolina, 1959 
Supervisor: W.D, Perry 

It was the purpose of this study to investigate the effec- 
tiveness of six methods of improving the reading skills of 
college students. The six methods were: (1) instruction 
based on a reading manual emphasizing speed in reading; 
(2) instruction based on a reading manual emphasizing 
comprehension in reading; (3) instruction by means of the 
tachistoscope; (4) instruction based on a reading manual 
emphasizing speed in reading plus instruction by means of 
the tachistoscope; (5) instruction based on a reading man- 
ual emphasizing comprehension in reading plus instruction 
by means of the tachistoscope; (6) no special instruction 
in reading (control method). 

The subjects were eighty-eight male undergraduate 
students at the University of North Carolina. The subjects 
were matched on initial reading ability and instructional 
methods were assigned at random to subjects within each 
level of initial reading ability. The subjects in the five 
experimental methods received twenty-five periods of read- 
ing instruction over a five-week period. Two instructors 
were employed, each teaching one class of eight subjects 
by each of the experimental methods. 

Nine subtests taken from two reading tests, the Coop- 
erative Reading Comprehension Test and the Iowa Silent 
Reading Tests, were administered to all subjects before 
the assignment of methods. Alternate forms of the same 
tests were administered at the end of the training period. 
The improvement data consisted of improvement on these 
nine subtests and over-all improvement as expressed by a 
composite score derived from all nine subtest scores. 

The technique of analysis of covariance, with analysis 
into components of variance, was applied to the improve- 
ment data. The covariant was general learning ability as 
measured by the Army General Classification Test. 

The major findings of the study were as follows: 

1. The training provided the experimental subjects 
produced significant over-all improvement in reading ef- 
ficiency. There is convincing evidence that improvement 
was made in rate of reading, but it is doubtful if the train- 
ing produced appreciable improvement in basic compre- 
hension and vocabulary. 

2. No one of the five experimental methods was found 
to be superior to the others. 

3. The tachistoscopic method produced significant 
improvement in rate of reading, but tachistoscopic train- 
ing given in addition to reading manual training did not add 
significantly to the rate improvement produced by the read- 
ing manual training alone. 

Microfilm $2.00; Xerox $6.20. 128 pages. 














COUNSELEE MODIFICATION OF INTERVIEW DATA 
AS DETERMINED BY POST INTERVIEW EVALUATION 


(L. C. Card No. Mic 59-5503) 


Wilbur Darragh Keister, Ed.D. 
University of Arizona, 1959 
Adviser: Paul J. Danielson 
Purpose of the Study 
The purpose of this study was to determine whether or 
not 50 students selected from among first semester fresh- 
men enrolled in a Southern college, would, when given the 
opportunity, desire to modify responses which they made 
during their tape recorded interviews. Modifications and 
other pertinent data were analyzed for their possible value 
to the counseling process. The perscnal interview, the tool 
which is probably most universally used as a source of 
counseling information, though seemingly indispensable, 
is recognized as being possessed of limitations as regard 
both the accuracy and completeness of the information 
elicited. Through their research efforts scholars have 
attempted to devise means whereby it will produce more 
accurate and complete data. Characteristic of these stud- 
ies, however, is their emphasis upon analysis of the coun- 
selor’s approach to use of the interview without regard 
to participation of the client beyond the normal demands 
of the counseling situation. It was with the latter that this 
study was primarily concerned. In all, the answers tofour 
questions were sought through the study. 


1. Will clients who are given the opportunity to listen 
to their tape recorded interviews modify their responses 
made during the interviews? 


2. If so, do certain topic or problem categories tend 
to be more frequently modified than others? 


3. If modifications are made, are they made in varying 
degrees of intensity? 


4. If modifications are made, do men and women tend 
to modify categories in the same degree? 


Methods and Procedures 








The tape recorder was used to record the personal 
interviews of 25 freshmen men and 25 freshmen women 
selected randomly from among 205 first semester fresh- 
men enrolled in the college. This was a rapport-building 
information-gathering type of interview and was, in all 
except three cases, the first contacts the students had had 
with a counselor during their school careers. The inter- 
views were not consciously structured for it was desired 
that the atmosphere be permissive rather than directive. 


Summary of the Findings 
The results of this study indicate that students who 


comprised the participating group chose to modify ap- 
proximately 20 percent of the comments which were made 
by them and identified for purposes of the investigation. 

Of the total number of modifications, 82 percent were 
classified as extensions of information offered during the 
interview and were concentrated in three categories; Edu- 
cational, Vocational, and Social- Personal-Emotional. Few- 
est modifications were categorized as Military, Financial, 
Religion and Familial. Only the category, Health, received 
no modifications. 
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Men and women did not modify responses to the same 
degree, though the three areas which accounted for 81 per- 
cent of all comments were among the first three in each 
order of distribution for the sexes. Men and women indi- 
cated Educational and Social- Personal-Emotional matters, 
respectively, as their first concern. The modifications of 
men placed the Social-Personal-Emotional category second 
while women modified responses in that category most 
frequently. Vocational was third for both sexes. Place- 
ment among the remaining categories was comparable, in 
only two instances varying more than two positions on the 
rank-order list. 

Little concern was evidenced on the part of individual 
students, and of the group as a whole, to correct errone- 
ously stated responses. It would appear, then, in this sit- 
uation, that this technique performed most effectively as 
an extension of the personal interview. Other avenues of 
investigation related to the study, but beyond its scope 
seem to be worthy of further investigation. 


Recommendations 

Research may result in contributions of value to coun- 
selors if pursued in the following areas: 1) Effect of cul- 
tural factors upon comments and modifications. 2) Use of 
the tape recorder in teaching evaluation. 3) Significance 
of multiple-area response. 4) Effect of time-lapse upon 
modifications. 5) Application of the tape recorder in coun- 
seling problem students. 6) Comparison of tape recorded 
versus written modifications. 7) Change in role status of 
the client as he transfers from his active role of partici- 
pant in the interview to that of listener. 8) Application of 
the technique explored in this study to similar use with 
groups. 9) Cumulative effects of the technique as deter- 
mined by a longitudinal study. 10) Patterns of modifications 
as determined by cross sectional study of entire student 
body. Microfilm $2.00; Xerox $5.60. 115 pages. 





A COMPARATIVE STUDY OF THE EFFECTIVENESS 
OF TEACHING A COURSE IN REMEDIAL 
MATHEMATICS TO COLLEGE STUDENTS BY 
TELEVISION AND BY THE CONVENTIONAL METHOD 


(L. C. Card No. Mic 59-5909) 


Calvin Elijah King, Ph.D. 
The Ohio State University, 1959 


The three purposes of the study were— 


1. To compare the mathematical achievement of col- 
lege students taught Mathematics 400, a course in 
arithmetic and elementary algebra, by television 
during the Spring Quarter, 1958, with the achieve- 
ment of those students taught the same course con- 
ventionally during the Winter Quarter, 1958. 


2. To determine the reactions of the students to the 
use of television in teaching Mathematics 400. 


3. To compare the reactions of the television-taught 
group with those of conventionally taught students. 


The three purposes were achieved as follows: 
1. Each group took The Ohio State University Mathe- 
matics Placement Test, Form G-2, as part of the final 





examination, the scores yielding a basis for the comparison 
of the two groups, 

2. The students were given five questionnaires during 
the quarter and one summarizing questionnaire at the end 
of the quarter. For the evaluation, the latter was divided 
into five groups based upon the students’ final grades, as 
a means of determining any relationship between their 
grades and the students’ reactions to the course. 

3. Each group filled out the Mathematics Department’s 
“Teacher-Course Evaluation Questionnaire.” An attempt 
was then made to determine whether students’ responses 
were affected by the difference in teaching situations. 

The following conclusions were reached as a result of 
the study; each is numbered to correspond to the particular 
purpose out of which it evolved: 

1. The difference in mathematical achievement of the 
television-taught students and the conventionally taught 
students was not statistically significant. 

2. Television-taught students making final *“D” and “E” 
grades considered the method much less effective than 
did those making “A” and “B.” Television-taught students 
making a final “C” displayed no bias. 

3. Conclusions evolving from the third purpose: 

a. Television-taught students liked their quiz 
section instructors better than conventionally taught stu- 
dents liked their classroom instructors. 

b. Conventionally taught students considered the 
course better organized than did television-taught students. 

c. Conventionally taught students thought their 
opportunities for classroom participation greater than did 
television students in the quiz sections. 

d. Television-taught students thought their in- 
structors more interested in them than did conventionally 
taught students. 

e. Television-taught students thought their in- 
structors more enthusiastic than did conventionally taught 
students. 

f. Television-taught students thought their in- 
structors had more pleasant classroom personalities than 
did conventionally taught students. 

g. Most television-taught students considered the 
presentations “good.” About as many conventionally taught 
students considered their instructors’ teaching “excellent” 
and “poor” to “unsatisfactory.” 

h. The conventionally taught group thought its 
instructors’ ability to answer questions “average,” while 
the television-taught group thought its instructors were, 
in this respect, “good.” 

Microfilm $2.35; Xerox $8.20. 180 pages. 
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This study was undertaken to determine the basic phi- 
losophy, principles, and practices of a promising general 
education program as accomplished through core at the 
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secondary school level and to formulate a plan for develop- 
ing a core program for the campus laboratory secondary 
schools of Korea. 

In order to achieve this purpose three steps were taken: 
(1) the literature pertinent to the various aspects of the 
problem of this study was studied; (2) information con- 
cerning the background of the campus laboratory schools 
was secured and examined; and (3) a case study of the 
general education program of The Ohio State University 
School was made with special emphasis on the operation 
of the core program. A documentary analysis, interviews, 
with the key personnel of the University School and the 
College of Education, and observations of student learning 
activities in the core classes were major techniques used 
for the case study. 

On the basis of the data obtained from the above pro- 
cedures and sources, the following major conclusions were 
reached: 

1. General education is concerned with the develop- 
ment of common ideals, attitudes, understandings, and 
skills necessary for every individual to become a respon- 
sible citizen of a democratic society. 

2. The core program based on adolescent problems 
and ideals of democracy is consistent with the experi- 
mentalistic philosophy of education, the organismic theory 
of learning, and a dynamic concept of social change. 

3. The general scope of the core program is indicated 
in the form of problem areas which are formulated on the 
basis of (a) the identified common, persistent problems 
of adolescents, (b) the democratic philosophy and pur- 
poses of the school, and (c) a dynamic concept of human 
development. ; 

4. The core program transcends subject-matter bound- 
aries and is organized so as to utilize all fields of knowl- 
edge necessary to solve the problems under consideration. 

5. Resource units or guides are an important aid to a 
core teacher in guiding learning units. Construction of 
such resource materials through cooperative efforts of the 
core teachers who will use them and the special-interest 
area teachers has proved to be of utmost significance for 
successful operation of the core program and for the pro- 
fessional growth of the teachers. 

6. The core program is so organized that individual 
and group guidance become an integral part of the core. 

7. The core program is not isolated from the special- 

_ interest areas but is the unifying center of the total school 
program. 

8. The core program requires competent teachers who 
have special training and experience. 

9. The current programs of the Korean secondary 
schools fail to meet effectively the urgent need of training 
for democratic citizenship. 

To promote the effectiveness of the general education 
programs of the Korean secondary schools, the following 
major recommendations are made: 

1 Asa first step in reorganizing the general education 
prog1am of the Korean secondary schools, the campus 
laboratory schools in Korea should experiment with the 
proposed core program. 

2. For successful experimentation, provisions should 
be made to meet the following basic needs of the laboratory 
schools: freedom to experiment with new ideas, sufficient 
facilities and resource materials, improvement of com- 
petency and status of the staff, reduction of college en- 
trance requirements tothe minimum, and close cooperation 
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THE EFFECT OF INSTRUCTION AND PRACTICE IN 
CERTAIN SKILLS THROUGH THE MEDIA OF READING 
AND LISTENING UPON VARIOUS ASPECTS OF 
PROFICIENCY IN READING AND LISTENING | 


(L. C. Card No. Mic 59-5504) 


Theodore Martin Madden, Ph.D. 
University of Arizona, 1959 


The purpose of this study was to investigate the im- 
provement of work-type listening ability. Work-type lis- 
tening is defined as the process of attending to, sensing, 
perceiving, understanding, and remembering expository 
material when it is presented orally and when the learner 
listens to the material. 

Previous studies have indicated that improvement in 
listening ability might be produced by instruction and prac- 
tice. In studying these reports, the writer felt that im- 
provement in listening ability as a communication skill 
might be confused with improvement in comprehension 
skills common to all receptive communication. It was 
therefore decided to establish a group which received the 
same instruction and practice, but not through listening. 

Thus, there were three groups. The Experimental 
Reading Group was given instruction and practice designed 
to develop certain comprehension skills when the practice 
involved reading. The Experimental Listening Group was 
given instruction and practice designed to develop the same 
comprehension skills when the practice involved listening. 
This group also received instruction in certain specific 
listening skills. The Control Group had no special instruc- 
tion or practice. Each group contained six classrooms. 

Subjects were fifth-grade pupils of 18 classrooms of 
13 schools in School District Number One, Tucson, Ari- 
zona. The teachers were provided with materials, lesson 
plans, and exercise appropriate to the group to which they 
were assigned. The experimental lessons were carried 
out once a day for four weeks. The lessons averaged from 
24 to 27 minutes in length. 

An intelligence test was given. Initial and final tests 
of general reading ability and general listening ability 
were also administered. It was hypothesized that (1) in- 
struction and practice in reading would produce an im- 
provement in reading ability, (2) instruction and practice 
in listening would produce an improvement in listening 
ability, and (3) transfer effect might appear, in which the 
Reading Group might improve in listening ability and the 
Listening Group might improve in reading ability. It was 
felt that this transfer effect would indicate the extent to 
which improvement was made in the comprehension skills 
rather than in the communication skills. 

Results were inconclusive. The Reading Group probably 
improved in reading ability, but not in listening ability. The 
Listening Group did not improve in listening ability but 
there is a suggestion that it may have improved in reading 
ability. The question of transfer and the related question 
of whether improvement is incomprehension skills or in 
communication skills could not be answered definitely. 
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No evidence was found to indicate that intelligence is 
related to improvement in listening ability although results 
of the listening test correlated .81 with results of the in- 
telligence test. 

Evidence was found to indicate that pre-instruction com- 
petence in listening is related to improvement in work-type 
listening skills. Less competent listeners improve with 
instruction and practice, the more competent do not. 

It is recommended that more studies of relative effi- 
ciency of reading and listening on elementary level be 
undertaken. Some should be controlled laboratory studies 
and should investigate the problem in terms of attention, 
perception, and learning. Perhaps even improvement of 
listening could be investigated on the elementary level in 
a laboratory experiment. A study similar to the present 
one should be done using both general tests and tests closely 
related to the comprehension skills being practiced. Some 
work might be done on the transfer of content, but the most 
important study of transfer will be in terms of skill or 
ability, in both the classroom and the laboratory. 
Microfilm $2.45; Xerox $8.40. 185 pages. 


AN EXPERIMENT IN TEACHING CRITICAL 
THINKING IN THE INTERMEDIATE GRADES 


(L. C. Card No. Mic 59-4646) 


Ethel Wildey Maw, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Merle W, Tate 


It was the purpose of the study to determine whether 
critical-thinking ability of fourth-, fifth-, and sixth-grade 
children can be improved by using prepared exercises to 
teach selected skills of critical thniking. To do this it was 
necessary to develop exercises suited to the abilities and 
interests of children, to find or develop tests with which 
to measure the effectiveness of the lessons, and to try the 
lessons in fourth-, fifth-, and sixth-grade classes. 

The thinking skills chosen for attention were (1) se- 
lecting relevant facts, (2) judging the reliability of data, 
(3) making generalizations and inferences, (4) recognizing 
situations in which evidence is insufficient for a conclusion, 
(5) determining cause and effect, and (6) evaluating argu- 
ments. Lessons consisting of exercises designed to give 
practice in these skills and of suggestions to teachers for 
the use of the exercises were developed. © 

In a preliminary investigation, involving four fourth- 
grade classes in the Newark Public Schools, Newark, Dela- 
ware, the lessons were found to be interesting to children. 
The lessons were improved or discarded according to the 
suggestions of the teachers, and the resulting set of les- 
sons was used in the present study. 

The sample of classes used in the present investigation 
was made up of twenty-one experimental and twenty-one 
control classes of intermediate-grade children in the New 
Castle Special School District, New Castle, Delaware, the 
Rose Hill-Minquadale School District, New Castle, Dela- 
ware, and the Stonehurst Hills School, Upper Darby, Penn- 
sylvania. The children in all classes were from middle- 
and upper-middle-class suburban neighborhoods. 

The Davis-Eells Games and a test of critical thinking 












devised by the investigator were given in all classrooms 
during the week beginning March 4, 1957. When the testing 
was completed, the control classes continued regular school 
work. The experimental classes added the lessons in criti- 
cal thinking to their regular program by shortening the 
time allotted to other activities. After eight weeks, during 
which the twenty-four lessons were completed at the rate 
of about three each week, the pupils of both experimental 
and control classes were retested. 

The gains in test scores on the Davis-Eells test and the 
Test of Critical Thinking were studied to determine the 
effectiveness of the lessons in critical thinking. Analysis 
of variance, double classification, was used to investigate 
the significance of differences in mean gains. 

The teachers of the experimental classes used check 
lists for the evaluation of individual lessons and made re- 
ports of the general effectiveness of the lessons. 

The mean gain of the experimental classes exceeded 
the mean gain of the control classes on both the Davis- 
Eells test and the Test of Critical Thinking. For the Davis- 
Eells test, the difference between mean gains was not sig- 
nificant. The effectiveness of the lessons in improving 
the thinking skills required by the Davis-Eells test was 
not demonstrated. For the Test of Critical Thinking, the 
difference was highly significant. The effectiveness of the 
lessons in improving the thinking skills required by the 
Test of Critical Thinking was strongly indicated. 

Differences in mean gains among grades four, five, and 
six; among upper, middle, and lower ability groups; and 
between boys and girls were found to be insignificant. 

The teachers of the experimental classes found the 
lessons to be interesting and stimulating to the pupils of 
grades four, five, and six. They reported that their pupils 
showed improvement in general disposition to consider 
problems thoughtfully, to suspend judgment, and to demand 
evidence in support of conclusions. 

Microfilm $2.75; Xerox $9.40. 210 pages. 
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Northwestern University, 1959 


Adviser: Paul A. Witty 


The purposes of this study were threefold, viz., to 
describe the personnel and practices in large city reme- 
dial reading programs, to evaluate selected practices of 
the Remedial Reading Personnel, and to gather opinions 
of these persons regarding their positions. Recommenda- 
tions to public school systems and teacher training in- 
stitutions for the improvement of their respective pro- 
grams were based on these data. 

To fulfill the above purposes, nineteen questions con- 
cerning the Remedial Reading Personnel, their practices, 
and their opinions were formulated. A questionnaire was 
devised to obtain answers. 

Before the questionnaire could be mailed to the Reme- 
dial Reading Personnel, it was necessary to compile the 
“National Directory of Reading Specialists.” 
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This directory was organized to include the names, 
titles, and addresses of public school employees who, in 
the opinions of large city superintendents, offered advisory, 
supervisory, or consultant services to teachers pertaining 
to the teaching of reading, or who worked with children in 
reading. Classroom teachers were not included. 

Questionnaires were sent to the 284 employees whose 
titles, as listed in the directory, suggested that their work 
related to remedial reading. The group used in this study 
consisted of 184, or 61.95 per cent, of the large city Reme- 
dial Reading Personnel. 

In order to have a standard with which to make com- 
parisons, four evaluative criteria were developed from the 
review of the professional literature which centered around 
the following four areas: (1) bases on which to accept or 
reject students for diagnosis and treatment of reading prob- 
lems, (2) procedures for grouping students for remedial 
instruction, (3) recommendations for conducting case stud- 
ies, and (4) appropriate follow-up activities for remedial 
reading teachers. 

In brief, it was concluded that (1) the Remedial Reading 
Personnel’s practices on the whole did not meet the rec- 
ommended practices in relation to selection, diagnosis, 
and follow-up work, and (2) the Remedial Reading Per- 
sonnel’s practices on the average were in accordance with 
the recommended practices in relation to the size of groups 
recommended for remedial work and also in relation to the 
amount of instructional time devoted to each group. 

The recommended academic program for the prepara- 
tion of Remedial Reading Personnel included courses in 
the teaching of reading, tests and measurements, psychol- 
ogy, guidance, children’s literature, and child development. 

As a result of the study, it was recommended that pub- 
lic school systems seek to improve present practices by: 
offering more frequent individual and “small group” in- 
struction, increasing the amount and quality of instructional 
materials, selecting students more carefully, providing 
more suitable quarters and instructional equipment, offer- 
ing daily instruction in remedial reading, developing in- 
service classes for teachers, making greater use of 
conference techniques, extending follow-up services, and 
seeking greater cooperation between pupils and staff. 

The writer of this dissertation wishes to call attention 
to the discrepancy between recommended practice and 
actual endeavor as reflected in the reports of the Remedial 
Reading Personnel. 

Microfilm $2.90; Xerox $10.00. 224 pages. 


THE COMBINATION OF THE GUESS-AND-CHECK 
AND MULTI-EQUATION METHODS FOR DERIVING 
THE EQUATIONS FOR VERBAL PROBLEMS 
IN ELEMENTARY ALGEBRA 


(L. C. Card No. Mic 59-5866) 


Herbert Francis Miller, Ph.D. 
The Ohio State University, 1959 


The combination method for formulating the equations 
for multi-equation problems in elementary algebra has 
been advocated by Lazar for some years but has not been 
fully described in the published literature. Both its fea- 
tures -- the guess-and-check procedure and the exclusive 





use of multi-equations -- have, however, been advocated 
separately, the former by Nyberg and Yeshurun and the 
latter by Ligda and Nyberg. The method may be illustrated 
by the following example: One of two complementary 
angles is four times as large as the other. What is the 
size of each angle? When a pupil guesses answers to the 
problem, say | and [60°], he may check whether or not 
these answers are correct: 


and (15) +[60] # 90. 


Since the guesses do not check the pupil may replace the 
guessed numbers with appropriate letters, say S and L 
respectively, and thus produce the required equations: 


4S=L, 
S+L = 90. 


This method provides a means whereby the pupil may pro- 
duce the form of the required equations first with specific 
numbers and thus be helped to recall or to discover any 
implied relationships among the numbers. 

The purpose of this study was to determine the relative 
effectiveness of the combination method and the traditional 
uni-equation method for solving verbal problems in ele- 
mentary algebra. 

An experiment was conducted in which the combination 
method was taught in six experimental sections and the 
traditional uni-equation method was taught in seven con- 
trol sections of algebra at Lyons Township High School, 
LaGrange, Illinois, during the last quarter of the fall se- 
mester, 1955. At the end of the unit on problems the 
pupils took a test consisting of exercises in writing equa- 
tions for problems. 

By analysis of scores on tests for two units of work 
preceding the unit on problems it was determined that any 
advantage due to differences in achievement among the 
sections was in favor of the control sections. The reliabil- 
ity of the final test was estimated to be 0.79, and it was 
shown that this test adequately measured the differences 
in the pupils’ abilities to write equations for problems. 
Under the conditions of the experiment, the combination 
method proved to be as effective as the traditional uni- 
equation method in teaching pupils to formulate equations 
for problems; variances in the pupils’ abilities to do this 
at the end of the unit could be accounted for in terms of 
initial differences,in I.Q., aptitude, and reading. In this 
experiment, the control variables, reading and aptitude, 
were most influential, while teaching method did not in- 
fluence the pupils’ performances on the final test. 

Further experimentation involving the comparison of 
the combination method with other approaches to teaching 
pupils to draft equations for problems is warranted. Pos- 
sible improvements in the design of such experiments are 
implied by the following considerations: (1) The teachers 
of the experimental classes should have at least one year’s 
experience in teaching the combination method. (2) A 
wider range in the pupils’ abilities should be sought. 
(3) Better materials for classroom use during the experi- 
ment should be developed. (4) Types of problems unfamil- 
iar to the pupils should be included on the final test. (5) The 
teachers involved should teach both experimental and con- 
trol sections. (6) The pupils’ retention of the ability to 
frame equations for problems should be tested at the end 
of the course and perhaps a year later. 
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A SURVEY OF CLASSROOM TEACHING PRACTICES 
IN SELECTED CORE-TYPE PROGRAMS IN THE 
SEVENTH AND EIGHTH GRADES IN ILLINOIS 


(L. C. Card No. Mic 59-4823) 


Louise Murray, Ph.D. 
Northwestern University, 1959 


The purpose of this study was to survey current class- 
room teaching practices in core-type programs in selected 
seventh and eighth grades in Illinois. 

Information was gathered relative to the following top- 
ics: (1) the objectives of the programs, (2) a description 
of the core-type programs, (3) methods and procedures 
employed in core-type classes, (4) the use of materials, 
resources, and special techniques, (5) evaluation practices, 
(6) judgments of participating teachers, and (7) the imple- 
mentation of core-type programs by the principals. 

The two major sources of data were: (1) one hundred 
and twelve teachers who taught on the seventh and eighth 
grade levels in the selected schools, and (2) forty-four 
principals who were the administrators of the participating 
schools. 

The forty-four schools selected for study were chosen 
by a jury of thirteen educational specialists who listed the 
criteria for an outstanding core-type program upon which 
they based their selections. Thirteen other educators aided 
in this selection. 

The procedures employed in collecting data were: (1) ob- 
servations in selected schools, (2) interviews with the 
teachers, (3) interviews with the principals, (4) the ques- 
tionnaire to the teachers, and (5) the questionnaire to the 
principals. 

A large majority of participating principals agreed that 
a major objective of their core-type programs was to ful- 
fill the guidance function of the junior high school. The 
teaching of the interrelationships among various fields of 
knowledge through integration of content areas was a sec- 
ond objective. 

A type of core organization wherein each subject was 
taught separately was reported by a majority of teachers. 
When subject matter overlapped, obvious relationships 
were drawn. A second type of organization reported was 
one wherein content was preplanned by the teacher, but 
based on societal and adolescent needs. 

Some type of core program was offered to all of the 
seventh and eighth grade pupils in twenty-six of the forty- 
four schools. The name most frequently used to describe 
the programs was “Block-of-time” program. English and 
social studies was the most frequently reported combina- 
tion of subject areas. Eighteen teachers reported com- 
binations of English, social studies, and guidance. Only 
seven teachers indicated combinations of science and math- 
ematics. 

Pupil-teacher planning was encouraged to some extent 
within problem areas, but only twenty core classes had 
much opportunity to preplan problems to be studied. 

Three-fourths of the teachers assumed the role of 
homeroom counselor for their core students. Personal 
development was most successful when teachers used 
praise and recognition for worthwhile accomplishment. 

The four basic learnings most frequently stressed by 
teachers were: (1) Developing concern and respect for 
others, (2) Study skills, (3) Following directions, and 
(4) Using good English. 








To cummunicate effectively, to understand basic con- 
cepts in various content fields, and to develop powers of 
critical thinking were the outcomes receiving emphasis in 
core-type programs. A majority of teachers encouraged 
pupils to criticize solutions, to disagree about issues, and 
to establish their own sense of value judgments in the ef- 
fective development of critical thinking. 

Lack of time in which to cover content areas sufficiently 
well was a problem for many teachers. Lack of qualified 
personnel and of a systematic follow-up program to check 
the progress of core graduates were considered to be the 
two weakest features of the programs within selected 
schools. 

Teachers and principals alike stressed the importance 
of a broad, general education with special concentration in 
at least two content areas to prepare prospective core 
teachers more adequately. Strong pre-service and in- 
service programs were advocated to further the effective 
development of core teachers and core programs. 
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A STUDY OF PRACTICES OF EDUCATING 
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The objective of this study was to investigate the prac- 
tices of selected high schools in educating nonacademic 
students and to ascertain the value of these practices in 
the opinions of school administrators and other qualified 
authorities. These practices were grouped in five cate- 
gories: 


1. Identification of nonacademic students. 


2. Adapting the curriculum to meet the needs of non- 
academic students. 


3. Administrative procedures to improve the education 
of nonacademic students. 


4. Methods for teaching nonacademic students. 


5. In-service education to improve the instruction of 
nonacademic students. 


Data were obtained from the literature and from ques- 
tionnaires sent to the authorities, five hundred randomly 
selected high school of the North Central Association, and 
high schools recommended by state superintendents of edu- 
cation as doing significant work in educating nonacademic 
students. Seventy-one per cent of the selected and recom- 
mended schools and 73 per cent of the authorities responded 
to the questionnaires. 

The schools indicated the degree each practice was 
employed with other students and the degree it was used 
with nonacademic students in comparison to other students. 
The authorities and the schools rated each item with re- 
gard to its value in educating nonacademic students. 
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The best technique of identifying nonacademic students 
was revealed as a multiple-factor procedure which in- 
cluded the use of a cumulative record, recommendations 
from counselors, referrals from teachers, and a qualified 
psychologist’s recommendation. 

Goals to be emphasized in adapting the curriculum were 
as follows: developing essential abilities such as handling 
everyday number concepts, maintaining good work habits, 
and transferring school information to concrete situations; 
attaining occupational adjustment by learning how to find 
and keep a job, gaining an understanding of one’s abilities 
and limitations, and learning the requirements and avail- 
ability of jobs; acquiring social competence by learning 
respect for the law, understanding community responsi- 
bilities, and learning to be an effective consumer; learning 
the democratic way of life by recognizing the importance 
and dignity of each individual, exercising responsibility 
for conduct, and practicing democratic procedures for 
selecting leaders; and using leisure time effectively by 
participating in extra-curricular activities, developing 
hobby interests, and finding good substitutes for inferior 
comic books and magazines. 

With regard to administrative procedures it was re- 
vealed that audio-visual and duplicating equipment were 
necessary, that remedial and special classes and a work- 
experience program were essential, that materials should 
be suited to the student’s abilities, that teachers for non- 
academic students should have special training with sev- 
eral years experience and a good understanding of students’ 
problems, that grades should be based on ability, and that 
separate laboratory schools for nonacademic students were 
of questionable value. 

Important methods for teachers of nonacademic students 
were as follows: to help each student have a feeling of 
belonging and an opportunity to succeed; to look for causes 
behind all behavior; to build experiences around processes 
and activities that are real and tangible; to introduce one 
new point at a time with short, well-motivated learning 
periods and the use of differentiated assignments; toutilize 
materials with an appropriate vocabulary and few abstrac- 
tions, adjust materials to the pupils’ everyday needs, and 
insure concreteness by relying more on demonstration, 
films, and excursions than on books and lectures. 

Valuable in-service education techniques to assist 
teachers in providing for individual differences were re- 
ported as follows: to utilize departmental reports and 
panel discussions in faculty meetings, as well as appro- 
priate speakers, films, plays, and role-playing techniques; 
to recommend books, magazine articles, and college 
courses which would assist teachers; to provide visitation 
opportunities and arrange teacher-counselor conferences 
on student problems; and to organize workshops and faculty 
committees for considering aspects of educating nonaca- 
demic students. 
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A STUDY DESIGNED TO DETERMINE THE SPELLING 
LEARNINGS WHICH MAY BE ATTRIBUTED TO A 
SPECIFIC SERIES OF SPELLING LESSONS 
PRESENTED BY TELEVISION 


(L. C. Card No. Mic 59-5265) 


John Anderson Phillips, Ed.D. 
Washington University, 1959 


Chairman: Dr, Stephen C, Gribble 


The purpose of the study was to compare spelling learn- 
ings of fourth grade children following the regular spelling 
program prescribed by the Board of Education of the 
Public Schools of the City of Saint Louis, Missouri, with: 
(1) the spelling learnings of a similar group of children 
using the Educational Television Station KETC Spelling 
Series, “Learn to Spell,” as an integral part of their spell- 
ing program, and (2) the spelling learnings of a similar 
group of boys and girls under the direction of their class- 
room teacher who employed, as closely as possible, the 
same materials and techniques as those used by the tele- 
vision instructor in presenting the “Learn to Spell” series 
of lessons. 

The study extended through the first semester of the 
school year 1956-57. It used six fourth grade classes in 
a Control Group, six fourth grade classes in a First Ex- 
perimental Group which was called the Television Group, 
and six fourth grade classes in a Second Experimental 
Group which was referred to as the Syllabus Group. 

The Control Group of classes followed the conventional 
spelling program. The Television Group used the Tele- 
vision Spelling Series, “Learn to Spell,” as an essential 
part of the spelling program. In the Syllabus Group, the 
classroom teacher using a syllabus employed similar 
materials and techniques as those used by the television 
teacher in presenting the same spelling lessons. 

A carefully written guide was prepared for the teachers 
of the Syllabus Group to use in their experimental spelling 
lessons. This syllabus furnished a complete pattern for 
the teachers to follow so that they could utilize the same 
techniques and comparable materials as did the television 
teacher in the “Learn to Spell” series. 

Two characteristics which were judged to represent 
the family background of the pupils were used in describ- 
ing the comparability of the groups. The data from six 
factors of the school status of the pupils in the groups 
were studied to determine the equality of the groups of 
classes in these factors. 

Spelling learnings were ascertained on the basis of 
scores on three achievement tests. The data secured from 
these achievement tests were studied by using an analysis 
of covariance and, where indicated, through the use of the 
“t”-test. 

Under the conditions of this study, in the manner de- 
scribed, and with comparable pupils, the following con- 
clusions seem warranted: 


1. There was no observable conclusive evidence to 
indicate that the incorporation of the Televised 
Spelling Series, “Learn to Spell,” in the normal 
spelling program had any appreciable effect on the 
spelling learnings of fourth grade children. 


2. There was no observable conclusive evidence to 
indicate that the use of the Television Spelling 
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Series, “Learn to Spell,” as an integral part of the 
spelling program had any discernibly greater effect 
on the spelling learnings of fourth grade children 
than was true when the classroom teacher employed 
the same techniques and similar materials as those 
used by the teacher on television. 


3. There was no observable conclusive evidence to 
indicate that fourth grade pupils in classes in which 
the classroom teacher employed similar materials 
and the same techniques as the television teacher in 
the Spelling Series achieved any noticeably greater 
spelling learnings than did similar fourth grade 
pupils following the conventional spelling program. 

Microfilm $3.25; Xerox $11.20. 251 pages. 


ACTIVITIES AND PROCEDURES OF SOME 
COMMUNITY SCHOOLS IN THE UNITED STATES AND 
THEIR IMPLICATIONS FOR THE PHILIPPINES 


(L. C. Card No. Mic 59-5405) 


Emiliano Castro Ramirez, Ph.D. 
The Ohio State University, 1953 


Helping a growing generation to live happily in its world 
of today is the compelling task of every school entrusted 
with the education of the people. And since the community 
school is the handmaiden of society for the education of its 
members, the school can better perform its function by 
rendering the best education possible to improve and en- 
rich the quality of living both for the individual and the 
community. Communities everywhere are facing vital 
problems of education, health, recreation, taxation, home 
and family living, morality and religion, and a host of 
never-ending community problems. This situation will 
continue as long as people live and seek to attain new levels 
of living. The first concern, therefore, of the school is to 
promote the general welfare of the community. Although 
it is true that the community school is only one among 
many community agencies, it has the unique role of being 
the only agency wholly devoted to the educational develop- 
ment of all the people. 

To secure definite information about the various ways 
in which the community school serves its basic function, 
the writer attempted to investigate community-school 
practices in the United States. Specifically, the purpose 
of the study is fourfold: (1) to define, or clarify, the con- 
cept of the community school; (2) to study a number of 
community-school programs in selected areas of the United 
States; (3) to analyze the characteristics of these com- 
munity schools; and (4) to select the resulting principles, 
techniques, and procedures which would seem appropriate 
for possible adaptation and application in the Philippines. 

The methods of approach used were (1) direct obser- 
vations of ten community schools and experimental centers 
in the United States selected on the basis of community- 
school criteria, and (2) study of descriptive material and 
curriculum programs of twenty-seven other schools or 
centers which are doing work closely related to community 
welfare. 

To facilitate the analysis of the community schools, 
the investigation was divided into four areas: (1) commu- 
nity-school resources; (2) community-school integration; 








(3) community-school leadership; and (4) activities and 
procedures of the community schools. 

In the writer’s observations and study of the community 
schools and experimental centers in the United States, a num- 
ber of principles have emerged in the practices of American 
community schools. These basic principles are enumerated 
in the study under certain headings cited in the preceding 
paragraph. Asampling ofthese principles is listed below: 


Utilization of Community Resources 

1. Natural resources are used as learning laboratories 
for school children. 

2. Democratic participation seems to have been found 
the most effective way of bringing into action hu- 
man resources. 

3. There are citizens in every community ready to give 
time and effort for community-school improvement. 

4. Leadership is vital in directing human resources 
into action. 

9. The community school services human resources 
and the latter service the school. 

6. The training of local resource persons has been 
found successful in helping to ensure the realiza- 
tion of community projects. 


The Integration of Community and Schoolfor Improved Living 

1. The community and school, though a coérdinating 
council or citizens’ group, conduct school surveys 
to gather the necessary data for the improvement 
of the community. 

2. The health conditions of the school service-area 
can be improved through the process of class- 
room instruction and community activities. 

3. The community school extends its health facilities 
and services to the homes of the people and codp- 
erates with other agencies in this undertaking. 

4. The community school emphasizes adequate sharing 
in citizenship, both in daily living and in partici- 
pation in political activities. 

5. The community school promotes public forums and 
town-hall meetings to resolve issues and to 
enlighten the community. 

6. The community school promotes universal brother- 
hood. 

7. The community school stresses cottage industries, 
home production and preservation, and thirft and 
economic security for each family. 

8. The community school provides work experiences 
for students and enlists the support of various 
agencies for community employment. 

9. The community school leads in building and im- 
proving libraries and reading centers for the 
community. 


Community-School Leadership and Participation 

1. Every person in the community is a potential leader. 

2. A leader is skillful in the techniques of group work. 

3. Leadership should be relinquished as soon as others 
are ready to accept it. 

4. Many human valves are derived by the children and 
youth in their participation in the life and work of 
the community. 

5. The pupils should participate in group deliberations 
involving study, reporting, planning, and decision- 
making pertaining to community problems. 
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6. The lay citizen exercises his functions in daily living 
and in political affairs of the government. 

7. The resource person assists the leader in moving 
toward the achievement of the goal. 


Activities and Procedures Underlying the Community 
Schools 

1, The community school is operated throughout the 
greater part of the day and during the entire year. 

2. The community school provides adequate periods 
or blocks of time for the realization of the service 
projects. 

3. The community school establishes a regular schedule 
of meetings for the community council and for the 
student council. 

4. The community school requires a number of spe- 
cialized administrative competencies. 


In this brief report, the writer desires to point out the 
fact that in spite of the prevailing cultural differences be- 
tween the United States and the Philippines, the people 
and families in these two countries have certain similar 
characteristics: they all strive to get better food, clothing, 
and shelter; they all want to share their experiences with 
one another; they all want to live happily in abundance and 
in peace with other people; and they all want to improve 
their living. Moreover, in the southern part of the United 
States there is a large underprivileged rural group whose 
conditions and resources for farming and living are in 
many respect identical with those in the Philippines. To 
the extent that this high degree of similarity actually exists, 
the writer believes it safe to assume that the community 
schools which the writer personally observed in the South 
would include many situations which could be adapted to 
serve the needs of the rural communities in the Philippines. 

The writer, however, is very much aware of the fact 
that in a transcultural study there is no prefabricated or 
neatly developed formula ready to transform community 
life in the Philippines. Usually these techniques and prac- 
tices must be tailored in terms of the available resources, 
the cultural setting, and the vital problems of the people 
within the community. Hence, the investigator’s attitude 
has been of a developmental and experimental nature. 

The investigator has become convinced that the com- 
munity-school concept is consonant with the meaning of 
democracy, and that the community school is one of the 
best means for promulgating democratic living at the local 
level. When local citizens codperate in determining com- 
munity problems and help in solving these problems, then 
democracy becomes a living process. The people will get 
the amount and quality of education they want for their 
children only as they share with teachers and school 
officials the important responsibilities of agreeing upon 
the purposes of education, determining who should be edu~ 
cated and to what extent, deciding what should be taught, 
and evaluating the effectiveness of education as it improves 
the quality of living for both the individual and the com- 
munity. 

In conclusion, the writer presents the following state- 
ments which he considers to be descriptive of the commu- 
nity school and which might well be characterized as the 
basic principles of the community school: 


1. The community school exemplifies the democratic 
process in that it is a coUperative enterprise for 
all concerned. 





2. The community school accepts the philosophy that 
the school belongs to the people and should serve 
the people which support it. 

. The community school uses efficient machinery for 
the attainment of its objectives. 

. The community school undertakes surveys to identify 
the problems and needs of the community in order 
that the people may work better for community 
improvement. 

. The community school has a broad, flexible blue- 
print for attacking its problems and needs. — 

. The community school uses community resources. 

The community school offers opportunity for two- 
way services. 

. The community school undertakes community-wide 
studies involving people from all segments of life. 

. The community school builds good public relations. 

. The community school decentralizes power in the 
making of final decisions. 


The writer sincerely hopes that the emphasis that he 
has placed on the values of the community school and the 
principles he has enunciated in this report, together with 
the suggestive techniques and practices that he has pre- 
sented, will bear fruit in his native country, the Philippines 
and willlead to the development of a kind of public education 
which will improve the quality of everyday living among 
the Filipinos. Microfilm $5.65; Xerox $19.80. 444 pages. 


Abstract published by special arrangement with The 
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AN EXPERIMENTAL APPROACH TO THE 
PRODUCTION OF A MOTION PICTURE SURVEYING 
THE SARVODAYA MOVEMENT IN INDIA 


(L. C. Card No. Mic 59-5871) 


Robert Scott Steele, Ph.D. 
The Ohio State University, 1959 


The experiment deals with living and production objec- 
tives and limitations which were designed to make possible 
the creation of a motion picture surveying the essentials of 
Mahatma Gandhi’s thought about sarvodaya (welfare of all). 
In the progress of the experiment Gandhian centers were 
lived in; study and research supplementing that which was 
done in preparation for the experiment in the United States 
were engaged in. With the assistance of volunteer, Gandhian- 
minded teachers and students, aone hundred-and-fifty min- 
ute, sound color 16mm, motion picture was shot in India. 

The prospectus for the project was sent to one hundred 
and nineteen persons for their criticism during the fall of 
1953. Guidance was sought in the evaiuation of the experi- 
mental method being used in the making of this film, in 
getting views of interested and experienced persons con- 
cerning the value of such an experiment, the best possible 
choice of locations for its implementation, and the means 
of financing such a project. 

The research and project were so planned that the in- 
vestigators would have a first-hand experience in living 
with the ideas and content which were to be incorporated 
in the sarvodaya film. The film was to be drawn from 
experience more than from secondary sources of infor- 
mation and guidance. The approach taken was removed 
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from the traditional approach to professional production 
and involved much self-sufficiency in all aspects of pro- 
duction by the film-makers. The effort was made to have 
the ends and means ofthe living process andthe production 
management to be as congenial as possible. The experi- 
ment in living and production was managed on the most 
modest budget possible inorder that it might be less re- 
moved from the economy of the Indian scene and possibly 
within the financial range of future film-makers in India. 
The following general conclusions were reached: It is 
possible by way of new and experimental living and produc- 
tion practices to create a satisfactory motion picture sur- 
veying the sarvodaya movement. Volunteer, nonpaid help 
may be produced in Gandhian institutions and from 
Gandhian-minded persons to assist non-Indian film-mak- 
ers in the making of a motion picture. It is possible to 
have a film grow from the experience of non-Indian film- 
makers dealing with this Indian subject and content pro- 
vided field research and living take place. Ends and means 
of living and production can be kept relatively congenial 
and can be successful when compared with the development 
to which this concept is carried in the West. However, 
when the ends and means undergirding the experiment are 
compared with the advanced development of this concept as 
incarnated in the life and work of Mahatma Gandhi and as 
are evidenced in the most enlightened of Hindu and Vedic 
philosophical works the realization falls short of the objec- 
tive. The acculturation that has taken place in India which 
has brought about much loss of initiative and confidence in 
Indian persons, which inclines Indian persons to feel that 
the Western ways of living and working are tantamount to 
the good, and the Indian cultural naiveté of the film-makers 
made for a fecund and problematic cultural encounter dur- 
ing the persuance of the experiment. 
Microfilm $5.10; Xerox $17.00. 397 pages. 


RADIO IN THE PUBLIC SCHOOLS OF PORTLAND, 
OREGON: THE HISTORICAL DEVELOPMENT OF 
EDUCATIONAL BROADCASTING IN THE PUBLIC 
SCHOOLS OF PORTLAND, OREGON, AND OF 
THE SCHOOLS’ RADIO STATION, KBPS. 


(L. C. Card No. Mic 59-1050) 


Patricia L. Green Swenson, Ed.D. 
New York University, 1958 


This study describes the history and growth of education 
broadcasting in the Public Schools of Portland, Oregon, and 
of the schools’ AM radio station, KBPS, 1923-1950. It 
examines a program of educational radio in a public school 
system in the light of established principles relating to 
radio as a source of enriched learning experiences for 
schools. The unique educational service in the form of 
programs for classroom listening given since 1931 to the 
public schools by Portland’s commercial stations through 
close cooperation with the school administrative staff also 
is documented. 

Descriptions recorded by the investigator of the plan- 
ning, writing, production and evaluation of radio programs 
for classroom use and of the various techniques for in- 
school and after-school use of the tool of educational radio 
give the thesis the character of a practical guide to edu- 








cational broadcasting to newcomers who can interpret for 
their own use the transferable elements of Portland’s 
pioneering experience. 

Educational broadcasting in Portland, Oregon began 
with the purchase of an AM broadcast station bythe student 
body of the Benson Polytechnic High School. Licensed by 
the Federal Communications Commission on March 23, 
1923, to operate under the call letters KFIF (later changed 
to KBPS), the station increased its program offerings 
throughout the years from one hour, one night a week to 
twelve hours per day in March, 1950. Completely student 
operated, the station began programming with community- 
centered broadcasts from all areas of the city’s business, 
civic, and cultural life. 

In February, 1928, it began the airing of several care- 
fully planned program series geared to specific grade 
levels and subject areas of the schools’ curriculum. In 
1931, a committee of Portland elementary school princi- 
pals began plans with the city’s commercial stations for 
the writing and production of similar in-school radio series. 

Early in 1939, due to the steady increase in hours of 
programming by KBPS, the Benson Polytechnic High School 
offered its station to the Portland Public Schools adminis- 
tration to finance and operate since the burden of upkeep 
and management had become too great for Benson student 
funds and faculty members to maintain. The School Dis- 
trict employed in September, 1939, its first manager of 
KBPS, who also was responsible for the development of 
all educational radio programming in the city’s schools. 

From 1939 through 1950 the growth of station KBPS 
was synonymous with that of educational broadcasting in 
the schools. Significant radio activities occurring in the 
“eras” of four station managers are chronicled. 

This study of KBPS and the development of educational 
radio in the public schools measures the practices of Port- 
land in this field against the principles of authorities on 
effective school broadcasting with particular reference to: 

1. Administrative organization. 
a. Budget. 
b. Personnel. 
2. Principles of program planning and production. 
a. Philosophy. 
b. Curricular approach. 
c. Techniques. 
3. Classroom use. 
a. Receivers. 
b. Broadcast utilization material. 
c. Teacher training. 

The investigator shows in this study that while Port- 
land principles in this field are not \n written form they 
are exemplified clearly throughout the years in the broad- 
casting practices of the school system. Portland practices 
are found to tally closely with authorities’ principles in 
all but one area, namely, personnel. Through 1950 inves- 
tigation reveals the insufficient provision of personnel 
necessary for the supervisory and production responsibili- 
ties entailed by the length of station operating hours and 
the degree of use of radio throughout a large city system 
such as Portland’s. 

The study describes eight significant educational broad- 
casting practices in Portland and concludes that planning 
and utilization procedure for in-school radio and television 
programs are closely related, given an awareness of physi- 
cal differences between the two media. 

Microfilm $4.10; Xerox $13.80. 319 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 


ENGINEERING, GENERAL 


RESPONSE OF NON-HOMOGENEOUS AQUIFERS 
TO FLUID WITHDRAWALS 


(L. C. Card No. Mic 59-5024) 


Thomas Delbert Mueller, Ph.D, 
University of Southern California, 1959 


Chairman: Professor Beeson 


Naturally deposited petroleum is usually found in the 
interstices of sedimentary rocks. Such an ensemble, de- 
fined as an oil reservoir, is often surrounded by contigu- 
ous water-filled sedimentary rock ensemble, which is de- 
fined as an aquifer. As the pressure in an oil reservoir is 
lowered by the withdrawal of reservoir fluids, the aquifer 
by reason of its expansibility is shown to be able to supply 
water to the reservoir. The rates and amounts of this 
water efflux are shown to be dependent on the physical 
properties of the aquifer rocks and of the contained fluids. 
Previously obtained mathematical functions used to predict 
this transient behavior were derived with the assumption 
that the aquifer is homogeneous in the physical properties 
of thickness, permeability, and porosity-compressibility 
product. 

The transient behavior of numerous types of nonhomo- 
geneous single-space dimension aquifers is presented. 
Both radial and linear aquifer systems are solved for a 
variety of boundary conditions, The results are derived by 
numerical calculation on the IBM 704 high-speed digital 
computer. 

The flow behavior of an aquifer is shown to obey a par- 
abolic partial differential equation. A set of finite differ- 
ence equations is proposed to solve this equation. A novel 
scheme is used to select a set of time step sizes automati- 
cally for each problem that insures an acceptable accuracy 
from the finite difference representation. 

For reservoir engineering calculations it is shown that 
solutions to the basic aquifer equation are required for two 
particular boundary conditions at the outflow boundary of 
an aquifer. These boundary conditions arise from the need 
to make predictions for two types of aquifer situations: 

(1) the amount of water flowing from the aquifer is either 
known or specified as a function of time, and the pressure 
decline at the inner boundary is required; (2) the pressure 
decline at the inner boundary is either known or specified 
as a function of time, and the water efflux rate is re- 
quired, It is proposed to answer these two problems by 
first obtaining solutions for a unit step function in either 
pressure or flow rate and then applying the superposition 
principle. The names proposed for these unit step solu- 
tions are the dimensionless pressure decline response 
function and the dimensionless water efflux response func- 
tion. 

In natural aquifer systems, it is shown that two physi- 
cal boundary conditions are commonly found to exist at the 
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outer boundary—a condition of no flow (closed aquifer) or 
constant pressure (infinite water source). 

A classification system is proposed for the response 
functions obtained previously on homogeneous aquifer sys- 
tems. This classification revealed that several homogene- 
ous aquifer systems of practical interest had not been 
solved. Results for these systems were obtained with the 
finite difference technique and included with the nonhomo- 
geneous results. 

In the single-space dimension aquifer it is shown that 
only the properties of thickness, permeability, and poros- 
ity-compressibility product can vary independently. Re- 
sults are presented for nonhomogeneous aquifer systems 
where each of these properties is varied linearly with the 
space dimension. The solutions are classified with a pa- 
rameter beta, which is defined as the ratio of the value of 
the property at the outer boundary to the value of the prop- 
erty at the inner boundary. All results are presented in 
dimensionless units of time, flow rate, and pressure. The 
results can be used to evaluate the effects of the variation 
of these properties on the response of the single-space 
dimension aquifer. 

Microfilm $2.35; Xerox $8.20. 179 pages. 


THE USE OF MINIMUM COST MOTION PICTURES 
FOR ENGINEERING INSTRUCTION 


(L. C. Card No, Mic 59-5736) 


Edward James Rising, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Wellborn R. Hudson 


So that the usefulness of “minimum cost” motion pic- 
ture films as instructional tools for teaching a computation 
laboratory course in Engineering might be evaluated, three 
controlled experiments were run over a three week study 
unit in which all the lectures of the treatment sections 
were given by minimum cost films. The findings were in- 
terpreted to indicate that there was no difference between 
the performance on criterion tests of matched treatment 
and control sections, This conclusion was reached on the 
basis of accepting the null difference hypothesis; the great- 
est weakness in the investigation was that the available 
sample size was rather small for this statistical technique. 
Two criterion tests were given, one immediately following 
the study unit, measuring the effect of learning, one two 
months later, measuring the retention. The minimum esti- 
mate of the reliability of any criterion test was .69. Esti- 
mates are developed for time and cost and compared for 
the present and proposed method. Non-economic advan- 
tages of the proposed method are discussed. 

Microfilm $2.00; Xerox $4.60. 86 pages. 
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PHYSICAL TESTS TO MEASURE THE DURABILITY 
OF CONCRETE DRAIN TILE 
WHEN EXPOSED TO ACID WATERS 


(L. C. Card No. Mic 59-6038) 


Han Yeol Ryu, Ph.D. 
University of Minnesota, 1959 


The purpose of this thesis was to seek and correlate 
physical tests which measure the acid-resistance of con- 
crete drain tile. 

The physical tests, as used in this research were; 
1, the leakage test as conducted under a hydrostatic pres- 
sure of 10 psi for 10 minutes, 2. the crushing strength as 
made on the 3-edge bearing, 3. the 10-minute soaking ab- 
sorption test, and 4, the 5-hour boiling absorption test. 

Variables that were used in this research and that have 
an influence on the acid-resistance of the concrete drain 
tile are: 1. cement content of the mix, 2. quantity of mix- 
ing water, 3. aggregate gradation, 4. manufacturing proc- 
esses, 5. admixtures, and 6. brand and type of cement. 

In this investigation, over three thousand 6-inch diam- 
eter concrete drain tile, 12 inches long, were randomly 
selected and tested. Some 11,000 individual tests were 
made on these tile to measure the physical characteristics 
and the acid-resistance, The physical tests and the other 
variables were correlated with the weight losses as de- 
termined by exposing 4 x 4 inch sections of drain tile for 
6 weeks to 0.1 N solutions of hydrochloric acid. 

Correlations indicate that concrete drain tile to be 
highly acid-resistant must satisfy the following physical 
test requirements. The minimum crushing strength of 6- 
inch diameter tile must be 1100 pounds or more per linear 
foot, the maximum 10-minute soaking absorption must not 
exceed 3 per cent, the maximum 5-hour boiling absorption 
must not exceed 8 per cent, and the maximum leakage 
must not exceed 1000 cc for a 6-inch diameter tile, 12 
inches long, when exposed 10 minutes to a hydrostatic 
pressure of 10 psi. 

It is also shown that the variables in the manufacture 
of high acid-resistance concrete drain tile must have the 
following limitations. The cement-aggregate ratio should 
be 1:3 or richer, which means a yield of some 28 to 30 tile 
per bag of cement; the amount of mixing water should be 
the maximum that the machine operation will handle; the 
fineness modulus of the aggregate mix for 6-inch diameter 
tile should be approximately 3.6 with about 40 per cent of 
the material retained on the number 8 sieve. There was 
some indication that a vibrator process machine would 
produce more acid-resistant tile. When a high-quality fly 
ash was substituted for part of the cement the acid resist- 
ance was increased. 

Microfilm $2.80; Xerox $9.60. 214 pages. 
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THE BOUNDARY LAYER IN A CORNER 
(L. C. Card No, Mic 59-5196) 


Richard Levy, Ph.D. 
Princeton University, 1959 


The problem considered is the flow of an incompressi- 
ble, slightly viscous, infinite fluid past an obstacle con- 
sisting of two semi-infinite flat plates whose line of inter- 
section is parallel to the direction of the flow, and whose 
leading edges lie in a plane perpendicular to the direction 
of the flow. The angle between the plates is 7/K, where 
K > - . This configuration has been dealt with by various 
authors, but all the treatments are unsatisfactory in one 
way or another. 

The Navier-Stokes equations are non-dimensionalized, 
and the three dimensional boundary layer equations are 
deduced. These are four equations for the components of 
velocity and the pressure, and are not disjoint as in the two 
dimensional case (K = 1), The component of velocity in the 
axial direction is O(1), the two components in the trans- 
verse plane are O(R=4 ) where R, is the Reynolds number 
based on distance downstream of the leading edge, and the 
pressure is O(Rz). The independent variables in the 
boundary layer equations are p and 9, which are reduced 
polar coordinates. To find the flow near the corner, ex- 
pansions are assumed in powers of p with coefficients 
functions of @. The first term represents creeping flow, 
and the axial component is like pcosK@, while K = 1 di- 
vides two types of cross flow. For K > 1, this is entirely 
radial and vanishes like pX+!; for K < 1 it follows hyper- 
bola-like streamlines and vanishes like p’* where 2d is a 
root of a transcendental equation, but A - 5: In every case 
a denumerable infinity of constants occurs; to find their 
values an approximate asymptotic flow must be found and 
then matched to the flow for small p. 

To find the asymptotic flow is considerably more com- 
plicated. Two principal methods were used: the first and 
more fundamental attempts to find the shape of the dis- 
placement body and the irrotational flow over it. An as- 
sumption is made which seems reasonable for K 2 1. The 
components of this flow are assumed to represent a fixed 
convective velocity far from the plates, This assumption 
leads to a linear equation for the asymptotic form of the 
axial component of velocity in the boundary layer. No sat- 
isfactory solution to this equation was found, although a so- 
lution was obtained under an artificial assumption. For 
K < 1 it was not even possible to find a satisfactory form 
for the displacement body, although it is possible to make 
a guess as to this shape. The second method was based on 
the discovery that a variation on the Rayleigh analogy due 
to Sowerby and Cooke represents in fact simply an Oseen 
approximation with an intermediate value of the convective 
velocity. The resulting linear equation for the asymptotic 
form of the axial component of velocity has a known solu- 
tion. A subsidiary method, applicable only for K = 2, was 
also developed chiefly for comparative purposes from a 
method due to Carrier. 

In the numerical work, an approximate method of 
matching had to be developed, since matching it usually 
applied only to functions of a single variable. Rather than 
match derivatives, the value of the axial component of ve- 
locity was matched simultaneously at several points to 
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provide equations for the simultaneous determination of 
several arbitrary constants. This process was repeated 
for a large number of groups of points and the average 
values and degree of scattering of the constants were con- 
sidered. Using the second asymptotic solution, good nu- 
merical results were obtained, and these are listed in 
some detail. 

A discussion is also given of the connections between 
the various possible forms of the asymptotic flow, inter- 
ference around the leading edge, and possible methods and 
results of applying to this three dimensional problem the 
results of Kaplun on the effect of the coordinate system on 
the boundary layer solution. 

Microfilm $2.25; Xerox $7.80. 170 pages. 


A STUDY OF SOME NEARLY FREE 
MOLECULAR FLOW PROBLEMS 


(L. C. Card No. Mic 59-5242) 


D. Roger Willis, Ph.D. 
Princeton University, 1959 


Various methods of analysis of Boltzmann’s equation 
are discussed, with emphasis on those applicable when the 
gas medium is sufficiently rarefied that conditions are 
close to free molecular. 

Boltzmann’s equation is transformed into an integral 
equation, and an iterative method of solving for the distri- 
bution function proposed. When the zeroth iterate is taken 
as the free molecular distribution function, the first iter- 
ate in the proposed method gives a good approximation to 
the distribution function for nearly free molecular condi- 
tions. It is shown that, under certain condition, the evalu- 
ation of this first iterate is equivalent to the use of a first 
collision method, where the only collisions considered are 
the first ones sustained by molecules after leaving the 
body. A sufficient set of conditions, to justify use of this 
method, which is restricted to a region in front of an iso- 
lated body, is that the free stream speed ratio exceeds 
two, and that the body temperature is of the same order of 
magnitude as the free stream stagnation temperature. 

The problem of linearised Couette flow is considered 
in some detail, using a simple kinetic model proposed by 
Krook. The proposed iterative method is shown to con- 
verge to a unique solution. The methods of Knudsen iter- 
ation, and expansion of the distribution function in a series 
in the velocity, are shown to be incorrect. If a represents 
the inverse of the Knudsen number, the velocity is, ac- 
cording to the proposed method, dependent primarily on 
alna, rather than a@ as in previous analysis. This result 
is verified by numerical calculation. 

The proposed method is applied to calculate the first 
iterate for the general (i.e. not linearised), problem of 
Couette flow. It is found that the stress is a weak function 
of Mach number, in agreement with experimental results. 

The first collision method is applied to a sphere, cir- 
cular disc, and two dimensional strip, and results for the 
differences in the drag etc., from the free molecular 
values, presented. There is an appreciable effect of both 
free stream speed ratio and body temperature. If the body 
is cold, compared to the free stream stagnation tempera- 
ture, the nondimensional corrections are weak functions of 





the free stream speed ratio, and strong functions of the 
body temperature. This trend reverses as the body tem- 
perature increases to the free stream stagnation tempera- 
ture. It appears that the aerodynamic coefficients will 
have a distinct Mach number dependence, up to Mach num- 
bers of approximately five. 
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TRANSONIC FLOWS THROUGH A STRAIGHT CASCADE 
OF SLENDER AIRFOILS 


Albert Douglas Wood, Ph.D. 
Brown University, 1959 


The steady, transonic flow of an isentropic, isoener- 
getic fluid through an arbitrary two-dimensional cascade 
of slender airfoils is investigated. By application of a 
double exponential Fourier transform the non-linear par- 
tial differential equation for the perturbation potential is 
transformed to a non-linear integral equation which may, 
if desired, be solved by an iterative procedure. Two 
methods are investigated with the object of finding a rela- 
tively simple first approximation to the solution in which 
the non-linear effects are included. The general transonic 
result so obtained contains the customary linear subsonic 
and supersonic solutions as special cases. 

The first method involves the introduction of two pa- 
rameters which are chosen locally in an attempt to satis- 
factorily approximate the non-linear equation by a linear 
one. Several ways of selecting the parameters are dis- 
cussed, and the particular choice of varying one parame- 
ter locally while keeping the other fixed is investigated in 
some detail. A general solution is formulated for an arbi- 
trary cascade, and a numerical example is presented for 
the simpler non-lifting cascade of symmetric airfoils. 
The results are found to be somewhat less than satisfac- 
tory in and near the transonic region. The fact that this 
same method has yielded much better results for the iso- 
lated airfoil indicates that the influence of the adjacent 
airfoils of the cascade is not correctly determined by a 
simple superposition of solutions, at least for the choice 
of parameters investigated here. 

In an effort to improve the results an additional method 
has been investigated for the non-lifting cascade, in which 
certain approximations are made in the non-linear term 
of the integral equation so that this term may be approxi- 
mately evaluated rather than completely neglected. This 
method is found to yield a solution which is both simpler 
and more accurate than the first result. The extension of 
this theory to the lifting case has not been undertaken 
here, 

In addition the flow past a fully choked (i.e., shock lo- 
cated at the airfoil trailing edge) non-lifting cascade has 
been related to the flow past a non-lifting isolated airfoil 
in a sonic free stream, The results, while not spectacu- 
lar, are interesting. 

Theoretical solutions are compared with experimental 
pressure distributions measured in the Brown University 
transonic wind tunnel on a non-lifting cascade at subsonic 
Mach numbers up to choking and at one supersonic Mach 
number. Microfilm $2.30; Xerox $8.00. 173 pages. 
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ENGINEERING, CHEMICAL 


THE STUDY OF RADIANT HEAT TRANSFER 
BY ELECTRICAL ANALOGUE 


Robert F. Benenati, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1959 


Adviser: Donald F, Othmer 


In the design of heat transfer surface for the radiant 
zone of a furnace, it is helpful to have detailed knowledge 
of the temperature at which the surface will be operating. 
In many instances these operating temperatures cannot be 
found analytically and recourse must be had to experi- 
mental or other means of determining the desired temper- 
atures. The performance of longitudinally finned tubes in 
a radiant heat flux is a case in point. 

The use of longitudinal fins on radiantly heated furnace 
tubes has been increasing in recent years, notwithstanding 
the fact that there has been but little data in the literature 
which would aid the engineer in the proper design of this 
type of heat transfer equipment. 

In this thesis, a geometric or conducting sheet type 
electrical analogue has been designed for use with bound- 
ary conditions commonly found in this type problem. Such 
an analogue computer has been assembled and applied to 
the solution of radiant heat transfer problems, 

The accuracy and reproducibility of results to be ex- 
pected from this type of analogue computer have been dem- 
onstrated and the modifications required to improve accu- 
racy have been discussed. 

Detailed studies have been made of the performance of 
single row tube banks of various tube spacings, double row 
tube banks of various spacings, and banks of finned tubes 
covering a range of construction parameters. 

Experimentally determined performance character- 
istics are presented for fin tubes to show the effect of fin 
thickness, fin location, fin length, tube spacing, film coef- 
ficient, etc. Special problems resulting from the use of 
extended surface have been demonstrated and their signifi- 
cance in design explained. Criteria for optimizing fin de- 
sign have been discussed, 

Microfilm $2.75; Xerox $9.40. 209 pages. 


PHASE EQUILIBRIUM IN POLAR BINARY SYSTEMS 
(L. C. Card No. Mic 59-5178) 


Richard E. Gilbert, Ph.D. 
Princeton University, 1959 


The prediction of the phase behavior of non-ideal solu- 
tions from a consideration of the physical properties of the 
pure components alone has been the subject of several in- 
vestigations in the Princeton Chemical Engineering labo- 
ratories over a period of years. Of these, the work of 
Rae (34) has been the most successful to date. This in- 
vestigator obtained numerous systematic data for binary 
systems containing furfural and various hydrocarbons from 
both vapor-liquid and liquid-liquid determinations. His 
semi-empirical correlations for these systems enabled 








him to predict the phase behavior of any furfural-hydro- 
carbon system of reasonable molecular weight to an accu- 
racy of ten per-cent or better, 

Following unsuccessful attempts to extend Rae’s 
method to more polar systems and to correlate activity 
coefficients for those composed of furfural and alcohols 
(20), it was decided in the present study to abandon Rae’s 
approach, which was based on the systematic measurement 
of the behavior of systems of a single liquid compound 
with a homologous series of other compounds of the same 
chemical family. In the new approach reported here, sys- 
tems have been chosen, all of which may be expected to 
exhibit the same types of primary intermolecular forces. 
In particular, systems have been selected, each of which 
has as the principal sources of molecular interactions di- 
pole and induced dipole forces, Hydrogen bonding has been 
carefully excluded. Such association is known to have a 
marked effect upon phase behavior, and it was felt that its 
effect must await the solution of the less complicated prob- 
lem. Systems of the compounds furfural, ethyl butyl ke- 
tone, ethyl butyrate, butyl acetate, and n-bromo hexane 
have been chosen for experimental study. These systems 
represent a sufficiently wide variety of structural types to 
provide a severe test of any proposed method of prediction. 
Vapor-liquid determinations were made on these systems 
using a modified still of the type described by Ellis and 
Froome (10), The still is discussed in Section II. 

The theoretical studies which comprise an important 
part of this investigation indicate that a parameter em- 
bodying dipole and induced dipole interactions should be a 
major factor in the correlation of the infinite dilution ac- 
tivity coefficients for the systems studied. A successful 
correlation for these systems is first made at constant 
temperature using primarily this theoretical parameter. 
This correlation is then generalized by removing the tem- 
perature restriction and extended to include the usable 
data for a very few systems available in the literature. It 
is demonstrated that, provided the two-constant equations 
of van Laar (41) or Margules (26) adequately describe the 
system, the correlations presented can be used to predict 
satisfactorily for chemical engineering purposes the phase 
behavior of such systems from knowledge alone of the mo- 
lar volume, index of refraction, dipole moment, and vapor 
pressure of each component. 

The data obtained by Johanson (20) for furfural-alcohol 
systems are included in the appendix. 

Microfilm $2.25; Xerox $8.00. 171 pages. 


LONGITUDINAL VARIATION OF DENSITY 
AND DISCONTINUOUS PHASE IN THE FLUIDIZED BED 


(L. C. Card No. Mic 59-4804) 


Siyavoush Honari, Ph.D. 
Northwestern University, 1959 


Adviser: W,. T, Brazelton 


Many explanations of phenomena in fluidized beds have 
assumed uniform properties throughout or have ignored 
the possible existence of nonuniformities. It was the in- 
tent of this investigation to determine the variation of par- 
ticle population, particle motion, and gas bypassing as a 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


2190 ENGINEERING 





function of the longitudinal position in the fluidized bed 
taking into consideration a number of system variables, 
Closely sized charges of spherical glass beads were the 
principal systems studied, in that these are systems often 
employed in experimental work and mechanistic studies. It 
was intended that trends and correlations applicable to 
further experimental work with these systems be reported 
and that, further, the findings be used to explain mecha- 
nisms of gas and solid distribution and movements within 
the bed. 

A part of the study was accomplished through the use 
of gamma-ray and a linearizing instrument. The use of 
the linearizing instrument, which converts the received 
gamma-rays to a linear function of density and hence 
makes it possible to integrate this linear function over pe- 
riods of time, is an essential part of this instrumentation, 
This factor has been overlooked by the previous investiga- 
tors and has been a major source of error in this type of 
study. In addition variations of pressure head over short 
heights in the bed provided the information needed in the 
study of the gas in the discontinuous phase. 

The average density was found to vary with longitudinal 
position, its quantitative value indicated a decrease from 
bottom to the top of the bed. The density distribution also 
indicated that increase of superficial gas velocity has a 
greater effect upon the expansion of a bed of larger parti- 
cles. While the density distributions were not members of 
a common family, the cumulative percentages of mass be- 
low any level were, and their plots show the mass distri- 
bution in the bed as a function of bed height for parameters 
of Dp and G/Gmsr- The existence of a linear proportional- 
ity, for a constant cumulative weight percentage, between 
bed position and settled bed height-diameter ratio was 
shown to exist for all particle sizes and mass velocities 
over the range of variables studied. A general relation 
describing the average fraction solids of the bed as a func- 
tion of other variables involved was established for the 
dense phase portion of the systems studied, 

The portion of gas constituting the discontinuous phase 
at all levels in the column was measured and, based on 
this average, variations of density were calculated, This 
provided a quantitative measure of the smoothness of flu- 
idization and particle motion for the variables involved. It 
was shown that the gas in the discontinuous phase travels 
at velocities 10 to 13 times that of the gas in continuous 
phase and that this, leading to a higher gas pressure in the 
continuous phase, could offer reason for the growth of dis- 
continuous phase as it moves up the column, It also be- 
came evident that for larger particles a smaller portion of 
input gas forms the discontinuous phase, This was appar- 
ently due to increase of effective viscosity of the system 
which in turn reduces the velocity of gas in the discontinu- 
ous phase. In the case of smaller size particles, the in- 
crease of gas input beyond a certain level, has little effect 
upon the expansion of the continuous phase and the addi- 
tional gas moves through as discontinuous phase, Appar- 
ently this is the reason why the solid distribution is af- 
fected very little with the increase of gas input for the 
FCC catalyst and proportionally less for the smaller size 
(No. 13) glass beads studied. 
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SOLUTIONS OF MULTICOMPONENT 
GASEOUS DIFFUSION PROBLEMS 


(L. C. Card No, Mic 59-5781) 


Hsien-Wen Hsu, Ph.D, 
The University of Wisconsin, 1959 


Supervisor: Professor R. Byron Bird 


Analyses of steady-state multicomponent diffusion 
problems by means of the Stefan- Maxwell equations are 
presented: 

(i) Four three-component diffusion problems have 
been analytically solved. In three of these problems het- 
erogeneous chemical reactions are occurring at a cata- 
lytic surface. Numerical tables and characteristic curves 
for these solutions are presented for the better under- 
standing of the analytical solutions. The results of the ex- 
act solutions are compared with those by the “effective 
diffusivity” approach. Two methods of modifying the “ef- 
fective diffusivity” approach are suggested. One is to al- 
low the effective diffusivity to vary linearly with distance 
and the other is to allow it to vary with composition. Ap- 
plication of these numerical tables of the exact solutions 
to reactor design, which is similar to H. T. U. method, is 
shown. 

(ii) Two four-component diffusion problems have been 
analytically solved. One of these solutions can easily be 
generated to any number of components. 

(iii) A solution for the steady-state diffusion problem 
which involves both surface and homogeneous chemical re- 
actions for a binary system has been obtained. 

One unsteady-state diffusion problem, for liquid A 
evaporating into an inert gas mixture of B and C of 
initially known composition, has been solved bya boundary 
layer approach. From the solution, it is shown that the 
volume of A produced in the system A - B,C may be com- 
puted multiplying the volume of A computed for the system 
A - Bby acorrection factor ¢, which depends only on 
r= 2./ap and on xp: 


— r 
ms 1 +(r- 1)xp 














in which 


ratio of diffusivities = 2 Ac /® x5, 


the initially known mole fraction of 
component B above the liquid 
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ADSORPTION KINETICS OF 1-HEXENE, ACETIC ACID, 
AND NORMAL HEXYL ACETATE ON BAUXITE 


(L. C. Card No. Mic 59-5917) 


David Petrulis Macarus, Ph.D. 
The Ohio State University, 1959 


The rates of adsorption of 1-hexene, acetic acid, and 
n-hexyl acetate on bauxite were studied in a rapid pres- 
sure response constant volume adsorption apparatus at 
305° C at pressures up to one atmosphere. The vapors 
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were circulated through the catalyst bed at a velocity of 
about 3 cm/sec by means of a magnetically driven piston. 

All three compounds showed initial massive adsorp- 
tion, amounting to more than 50 percent of the total, which 
adsorbed on the catalyst in less than one-half of a second. 
The hexene massive adsorption was reversible, indicating 
a highly mobile layer on the catalyst surface. Only about 
20 percent of the acetic acid massive adsorption was mo- 
bile, the remainder being a strongly bound chemisorption. 
The initial massive adsorptions increased with pressure; 
at one atmosphere the initial massive adsorptions were 
0.30 milligram moles per gram for acetic acid, 0.11 milli- 
gram moles per gram for n-hexyl acetate, and 0.04 milli- 
gram moles per grams for 1-hexene. 

The change from the initial massive adsorption to the 
subsequent slow adsorption was abrupt, with no apparent 
transition zone for hexene. The slow adsorption for hex- 
ene approached equilibrium slowly, having rates in the 
first minute of the order of 0.3 milligram moles per gram 
per hour, The slow adsorption of hexene correlated well 
with the Elovich equation. 

Acetic acid exhibited a gradual transition from the in- 
itial massive adsorption to the subsequent slow adsorption 
in the first five seconds. Its slow adsorption approached 
equi-ibrium rapidly, having rates of the order of five to ten 
milligram moles per gram per hour in the first minute. 

Immediately following the initial massive adsorption of 
n-hexyl acetate, the pressure rose rapidly because of the 
catalytic decomposition of the ester. From these meas- 
urements it was deduced that the ester massive adsorption 
was a mobile, loosely bound layer, not in itself catalytic, 
but from which activated adsorption onto catalytic sites 
occurred. Chemisorbed acetic acid was found to reduce 
the mobile n-hexyl acetate adsorption approximately ac- 
cording to the reduction of available surface. 

Based on the adsorption studies, a model was proposed 
for the catalytic decomposition of n-hexyl acetate consist- 
ing of a simple bimolecular reaction between the n-hexyl 
acetate molecules in the mobile layer and vacant catalytic 
sites. Independent reaction rate data taken in this labora- 
tory were correlated by using the adsorption data. The 
correlation was excellent and fit the entire range of con- 
ditions that were studied, which included pure ester feed at 
one and four atmospheres, hexene to ester feed ratios of 
about four, and acetic acid to ester feed ratios of about 
one. Microfilm $2.75; Xerox $9.40. 209 pages. 


THE USE OF NUCLEAR REACTOR RADIATION 
TO PROMOTE CHEMICAL REACTIONS 


(L. C. Card No. Mic 59-3943) 


George Hunter Miley, Ph.D. 
University of Michigan, 1959 


A pilot unit for high temperature and pressure flow ir- 
radiation experiments was designed and operated in the 
beam-pori of a 1-megawatt swimming pool type nuclear 
reactor. Special attention was given to safety and hazards. 
Radiation flux calibrations were made using gold foil and 
cobalt wire in conjunction with benzene-water, flow sys- 
tem, chemical dosimetry techniques. 

The effect of nuclear radiation on the thermal cracking 





of n-heptane was investigated for the following conditions: 
500-750° F, 250 psi, 0-5 moles H, per mole C,in the feed, 
and residence times of 2 to 15 minutes corresponding to 
doses of about 3 to 30 kilorep (average thermal flux of 10° 
n/cm sec plus associated fast neutrons and gamma radia- 
tion), 

For this incipient thermal cracking region, yields were 
low (< 3% n-heptane decomposed), and a significant in- 
crease due to radiation was observed. In general, high G 
values (> 10°) were obtained, thus adding support to recent 
theories which indicate that high temperature radiocrack- 
ing is a chain reaction with moderately long chain length. 
G values were found to increase with temperature with an 
activation energy of 18 K cal/mole. However, thermal 
cracking yields increased more rapidly, e.g., roughly 50% 
of the total conversion of 0.3% at 620°F as compared to 
30% of the total conversion of 2.2% at 740°F was due to ra- 
diation (runs at 0.7 moles H,/mole C7 and 1.5 x 10* R). A 
slight increase in G value with total radiation dose was 
also observed. 

G values for pure n-heptane runs were lower than for 
runs where hydrogen was added to the feed, and a sharp 
maximum was observed at 0.4 moles H,/mole C,. It is 
proposed that certain product reconversion reactions, such 
as the polymerization of ethylene, may have caused the de- 
crease in G value for pure n-heptane runs, Results from 
runs in which hydrogen was replaced with argon, nitrogen, 
and helium indicate that hydrogen does not enter directly 
into the reaction mechanism. 

The cracked product distribution obtained from radia- 
tion runs is similar to that obtained from ordinary thermal 
cracking. Some minor differences are attributed to possi- 
ble product reconversion reactions occurring in radiation 
runs, 

Exploratory work with other systems was also per- 
formed, The phenol yield from the irradiation of water 
saturated with benzene was found to be independent of tem- 
perature in the region 70-200°F. No ammonia yield was 
obtained from the irradiation of nitrogen and hydrogen 
mixtures up to 750°F, 300 psi, and 5 x 10* Rep, and only 
trace yields of nitrogen oxides were obtained from the ir- 
radiation of air under similar conditions. 
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MECHANISMS OF THE LOW PRESSURE 
POLYMERIZATION OF ETHYLENE 
TO POLYETHYLENE 


(L. C. Card No. Mic 59-6123) 


Ying-Kuei Pan, Ph.D. 
Virginia Polytechnic Institute, 1959 


The purpose of this investigation was to determine and 
correlate the factors affecting the polymerization of ethyl- 
ene; and to design a plant for low pressure polymerization 
of ethylene. 

When aluminum chloride and titanium tetrachloride 
were used as catalysts, the preliminary tests were con- 
ducted in a 0.2-liter glass reactor containing 20 milliliters 
of xylene, and the operational tests were done in a 21-liter 
aluminum reactor containing 120 and 250 milliliters of 
xylene. 
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The polymerization rate of ethylene increased with the 
increasing of the amount of aluminum chloride and titanium 
tetrachloride, but aluminum chloride or titanium tetra- 
chloride alone made the polymerization rate much slower. 
The polymerization rate also increased with the increasing 
of the setting temperature and the starting pressure. 

The polymerization could be carried out either in oxy- 
gen-free or in oxygen-present conditions. Besides, the 
polymerization can be conducted both in solution and in 
bulk gas. 

In order to obtain the larger conversion of ethylene to 
white solid polymers, it is suggested to use the following 
conditions: (1) 25 to 75 per cent of aluminum chloride and 
65 per cent of titanium tetrachloride (based on the weight 
of ethylene), (2) a setting temperature between 45° C and 
100° C, (3) a starting pressure of 50 pounds per square 
inch, gage, or larger, (4) a solvent with high boiling point, 
such as xylene boiling around 138° C, and (5) a residence 
time up to 100 hours. 

When aluminum triethyl and titanium tetrachloride 
were used as catalysts, the tests were done in a 21-liter 
aluminum tank. Three hundred milliliters of xylene were 
used as solvent of polymerization; 1-chloronaphthalene was 
used in the preparation of polymer solution for viscosity 
measurement. Reaction variables were: (1) concentration 
of aluminum triethyl from 0 to 3 per cent and that of ti- 
tanium tetrachloride from 0 to 2.2 per cent, (2) starting 
- pressure of 33 to 60 pounds per square inch, gage, (3) set- 
ting temperature of 55° C to 95° C, and (4) residence time 
of 3 to 45 hours. 

The polymerization rate of ethylene increased with the 
increasing of concentration of aluminum triethyl up to one 
per cent, but decreased on further addition of aluminum 
triethyl. The polymerization rate also increased with the 
increasing of starting pressure and setting temperature. 

One hundred per cent conversion of ethylene to solid 
polyethylene was obtained by using 2.2 per cent of titanium 
tetrachloride, together with 2 per cent more of aluminum 
triethyl. The weight-average molecular weight of solid 
polyethylene was calculated from the intrinsic viscosity 
and varied from 32,000 to 757,000. 

The low pressure polymerization of ethylene in solu- 
tion was found to be exothermic and kinetically a pseudo 
second order of reaction. 

Based on the experimental data and the acquired infor- 
mation, a plant for the annual production of 2,000,000 
pounds of solid polyethylene was designed. Total fixed 
plus working capital of $2,022,510 should be invested to 
build such a plant. If a selling price of 80 cents per pound 
of solid polyethylene was chosen, 9.85 per cent return as 
new earnings on total fixed plus working capital could be 
gained. Microfilm $3.55; Xerox $12.00. 273 pages. 


MECHANICS OF TWO-PHASE FLOW: 
COCURRENT COGRAVITY FLOW 
OF IDEAL VERTICAL FLUIDIZED SYSTEMS. 


(L. C. Card No, Mic 59-5214) 
John A. Quinn, Ph.D. 
Princeton University, 1959 


An experimental investigation of the cocurrent cograv- 
ity flow of particulate solids and water in a vertical column 





has been performed. Measurements were made of the 
particle concentration, or holdup, existing in the column 
as a function of the fluid and particle flow rates over a 
wide range of operating conditions. The experimental re- 
sults form the basis for a prediction of the generalized 
characteristics of cocurrent cogravity fluidization. 

All of the cocurrent cogravity data for a particular 
particle size are correlated in terms of the slip velocity 
and the holdup. The slip velocity is demonstrated to be 
the same, unique function of the holdup for cocurrent co- 
gravity flow and for batch fluidization. Therefore, the 
holdup and the conditions of limiting operation for cocur- 
rent cogravity flow can be accurately predicted from the 
batch fluidization curve. 

Two fluid-particle systems were studied in both batch 
fluidization and cocurrent cogravity flow in a 1 in. diame- 
ter vertical column. Water was used as the fluidizing 
fluid and the particles were 0.0184 and 0.00396 in. diame- 
ter glass spheres. Measurements in the cocurrent co- 
gravity experiments were carried out over the complete 
range of holdup, extending from very low values to the 
packed bed holdup. 

The basic theory of ideal fluidized systems is re- 
viewed, This present work completes the experimental 
validation of this theory as applied to countercurrent, co- 
current cogravity, and cocurrent countergravity flow. The 
results of this program have demonstrated that all ideal 
fluidized systems behave similarly and that the operating 
characteristics of these systems can be predicted quanti- 
tatively from a knowledge of the slip velocity as a function 
of the holdup. Microfilm $2.00; Xerox $5.60. 114 pages. 


VISCOSITIES OF GASES AT HIGH PRESSURES 
(L. C. Card No. Mic 59-4832) 


James F. Ross, Ph.D. 
Northwestern University, 1959 


Adviser: George M, Brown 


A new type of absolute viscometer has been developed 
for the accurate, rapid, and convenient determination of 
the viscosities of gases at high pressures. This instru- 
ment was used to measure the viscosities of methane, 
nitrogen, and helium at several temperatures between 
25°C. and -50°C. and at pressures up to 10,000 psig. The 
data obtained show excellent agreement with previously 
published values where comparison is possible, A gener- 
alized plot of the effect of pressure on viscosity has been 
constructed from these data and other reliable published 
data. This plot extends up to a reduced temperature of 60 
and a reduced pressure of 300. 

This new viscometer consists essentially of two stand- 
ard instrument bellows connected axially by a capillary 
tube. In operation a pressure differential is set up be- 
tween the two bellows, which move until they exert an 
equal counterbalancing force. A quantity of the gas which 
is being measured is trapped in the system and allowed to 
leak slowly from one bellows to the other through the cap- 
illary until the pressure differential disappears. During 
this process the bellows returns from a displaced position 
to a neutral position. From a knowledge of the dimensions 
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of the apparatus and the time required for the bellows to 
move a prescribed distance, the viscosity of the gas can be 
calculated by a modification of Poiseuille’s Law. The bel- 
lows provide both the driving force and the volumetric 
flow rate. Microfilm $2.00; Xerox $3.80. 68 pages. 


AN INVESTIGATION OF VISCOUS FLUID FLOW 
BETWEEN EXTERNAL SURFACES 
OF PAIRS OF ROTATING CYLINDERS 


(L. C. Card No. Mic 59-4298) 


James Howard Taylor, Jr., Ph.D. 
Lehigh University, 1959 


A theoretical study was made of the pressure distribu- 
tion, rate-of-flow, and stream patterns in the flow of vis- 
cous liquids through the nip region between the surfaces of 
two external rotating cylinders. Application of viscous 
flow theory to the roll nip problem led to the prediction 
that pressure in the bank should be proportional to the 
cube of the reciprocal of the distance from the point of roll 
tangency. This relationship provided, for the first time, a 
rational basis for specification of the nip inlet boundary 
condition necessary for solution of the flow rate problem 
by hydrodynamic lubrication theory. A second boundary 
condition was provided by knowledge that real liquids, not 
specially purified, can withstand only moderate levels of 
tension without failure by cavitation. The hydrodynamic 
problem was solved for the case of constant viscosity flow 
between cylinders rotating at differential speeds, and a 
method of rapid computation of numerical results was pro- 
grammed for digital computer solution. 

An experimental investigation was conducted to test 
the validity of the theory, and to determine the limitations 
of its applicability. Eleven viscous liquids with visccsi- 
ties in the range from 17 to 240 poise were tested on pairs 
of four-inch and six-inch diameter rolls, with roll speeds 
ranging from 35 to 300 rpm and speed ratios of 1, 2, and 3. 
The theory was found to agree with experimental data for 
fluids with viscosities below 90 poise and total roll surface 
velocities of 10 feet per second or less. Under these con- 
ditions, 95 percent of the data fell within limits of -25 to 
+35 percent deviation from the theoretical flow rates at 
known levels of force. Greater deviations were observed 
for higher viscosity fluids, but 95 percent of all measured 
flow rates fell within limits of -52 to +110 percent devia- 
tion from the predicted values. Deviations are attributed 
to uncertainty of the actual fluid viscosity in the nip re- 
gion, and to viscosity variations induced by temperature 
and pressure gradients within the nip. With high viscosity 
fluids and with high roll surface speeds, these factors 
cause the experimental system to deviate from the con- 
stant viscosity assumption employed in derivation of the 
flow theory. 

A theoretical solution for the relative transfer of fluid 
to the faster roll was obtained. Experimental observations 
indicated that the theoretical transfer fraction is a limiting 
value which is attained under ideal constant viscosity con- 
ditions. Greater than theoretical transfer is obtained when 
the liquid viscosity is subject to variation during nip pas- 
sage. 

When the fluid between the rolls contained 2.5 volume 








percent of glass beads ranging from one to 200 microns in 
diameter, the size of the largest bead passed without frac- 
ture was proportional to, but not always equal to, the theo- 
retical minimum nip clearance. Differences between bead 
size and calculated clearances are attributed to viscosity 
variations due, in part, to the presence of the beads them- 
selves. In accordance with theoretical predictions, beads 
are not captured and fractured by the rolls until the nip 
clearance is opened to some critical value dependent on 
the bead size and the roll speed ratio. 

Microfilm $2.90; Xerox $10.00. 223 pages. 


KINETICS OF THE CATALYTIC DEHYDROGENATION 
OF SEC-BUTYL ALCOHOL 


Lawrence Humphries Thaller, Ph.D. 
Northwestern University, 1959 


The reaction mechanism involved in the catalytic de- 
hydrogenation of sec-butyl alcohol to methyl ethyl ketone 
has been investigated in the temperature range of 550 to 
700°F and pressure range of 0.22 to 14.5 atmospheres. 
Solid brass spheres made by passing brass filings (65% 
copper and 35% zinc) through a carbon arc and having a 
size range of -50 to +60 mesh were used in a differential 
bed reactor. By essentially eliminating all mass transfer 
effects at the catalyst interface, the partial pressures of 
the various components at this interface were assumed to 
be those of the main gas stream. 

As a consequence of a series of initial rate studies, it 
has been concluded that probably during the course of this 
dehydrogenation, an adsorbed alcohol molecule reacts with 
a vacant adjacent site to form a molecule of adsorbed ke- 
tone and one molecule of adsorbed hydrogen. Under cer- 
tain operating conditions this reaction is controlled by the 
dual site surface reaction, while under others, it is con- 
trolled by the desorption of hydrogen. The appropriate 
overall rate equation in the region where the surface reac- 
tion is controlling was found to be: 


oe SLK,kc(pa - Py Py /K) 
(1 + Kap, + KyPy + KyPy) 


No such non-empirical overall rate equation was found in 
the case where the desorption of hydrogen was the control- 
ling step. The transition between these two different con- 
trolling steps was found to take place within a pressure 
change of less than one atmosphere and a temperature 
change of less than twenty-five degrees Fahrenheit. 

It is believed that as the temperature is increased, a 
greater number of active sites appear on the catalyst sur- 
face. Microfilm $2.00; Xerox $4.20. 78 pages. 
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RATE-CONTROLLING MECHANISM 
OF LUBRICATING OIL OXIDATION 


(L. C. Card No. Mic 59-5945) 


Foo Heng Tse, Ph.D. 
The Ohio State University, 1959 


A “film” concept is proposed to explain the rate-con- 
trolling mechanism of the oxidation of iubricating oil. When 
a hydrocarbon mixture is oxidized, oxygenated compounds 
form a film at the oil-oxygen gas interface. It is postu- 
lated that the permeability of this film to oxygen gas de- 
pends upon (1) the van der Waal’s force between the hydro- 
carbon radicals in the oxygenated compounds and the 
structure of the oil molecules inside the main body of the 
oil and (2) the compactness of these oxygenated compounds 
on the surface of the oil. This film acts as a protective 
coating against oxygen penetration. The rate of oxygen 
consumption in the oxidation of lubricating oil will there- 
fore depend upon the rate at which oxygen diffuses through 
this film and the rate of reaction of the molecules in the 
film with oxygen. 

For the purpose of kinetic studies of lubricating oil 
oxidation, a stirring-type apparatus was designed and con- 
structed with the thought that the mass transfer resistance 
could be reduced to a minimum at the moderate tempera- 
ture of 310°F and under atmospheric pressure of pure 
oxygen. Paraffin-base neutral oil, separated into different 
fractions, was employed for this study. A highly efficient 
stirrer was used to give the oxygen gas a thorough mixing 
with the hot oil inside a glass container. The “optimum” 
condition, i.e., diffusion resistance approaching zero, 
could not be obtained under these conditions for any of the 
oil fractions including the original oil (paraffin-base neu- 
tral oil). All the experimental results indicated that the 
oxidation of lubricating oil, under all conditions imposed, 
is a surface phenomenon. A true chemical reaction kinetic 
study of the system could not be made under the circum- 
stances. 

Four sets of experiments were carried out to show the 
soundness of the proposed mechanism: 

1. Experiments in this laboratory indicated that the 
amount of aromatics required to render the optimum pro- 
tection for a white oil in oxidation depends upon the ex- 
posed surface (or interfacial) area. This shows that the 
oxidation is a surface phenomenon. 

2. From data in the literature, evidence has been ob- 
tained to show that the oxidation stability of oil fractions 
composed of mono-, di-, and tri-nuclear aromatic com- 
pounds is a function of the magnitude of the van der Waal’s 
forces between these compounds and the saturated hydro- 
carbons making up the bulk of the lubricating oil fraction; 
the greater the van der Waal’s forces the lower the sta- 
bility toward oxidation. This is because these oxygenated 
aromatic molecules, which form a “film” on the surface in 
order to protect the saturated oil in the bulk, would be at- 
tracted down from the surface leaving a “potentiai open 
space” for further oxygen molecules to enter. 

3. Two oxygenated hydrocarbons, 2,6-di-tert-butyl-p- 
cresol (DBPC) and 2,4-di-methyl-6-tert-butyl phenol 
(24M6B), were chosen as the inhibitors for oxidation in 
lubricating oil, and their effectiveness in inhibition was 
related to their compactness in film formation as deduced 
from their molecular structure. “DBPC” would be more 





compact according to the molecular structure when ori- 
ented on the surface, because the force of attraction be- 
tween two t-butyl groups would be expected to be greater 
than that between one methyl and one t-butyl group. Data 
from the literature show that “DBPC” is more effective in 
oxidation inhibition than is *24M6B.” 

4. Experimental evidence is given which definitely 
proves the existence of a film or concentration gradient of 
inhibitor on the surface of an inhibited oil. From these 
facts the film concept mechanism is postulated. 

The soundness of the concept was further indicated by 
the manner in which various phenomena noted in oxidation 
work, which cannot be satisfactoriiy explained by chemical 
mechanisms (peroxide destroyers, chain terminators, 
etc.), can be completely and logically explained by the 
concept. Microfilm $2.00; Xerox $4.00. 73 pages. 
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AN EXPERIMENTAL STUDY ON THE RATE 
OF OXIDATION OF ORGANIC WASTES IN SOIL 


(L. C. Card No. Mic 59-4787) 


John Michael Costopoulos, Ph.D. 
Northwestern University, 1959 


Supervisor: Professor Merrill B. Gamet 


The subject of this study involves the disposal of 
waste-water in soil, The basic factors of this problem, 
apart from the public health and agricultural aspects, are 
the liquid and organic loadings in relation to the permea- 
bility and the capacity of the soil to hold and stabilize or- 
ganic matter, 

The rate of oxidation in inorganic fine sand samples of 
an artificial waste prepared with skimmed milk was stud- 
ied. The rate of oxidation was measured by the volume of 
the utilized atmospheric oxygen in a closed system. The 
waste. was inoculated with sewage settled and held for 
about 20 hours at room temperature. Volume, organic 
content, time-period, and number of loadings have been 
the variables of the experimental applications. Tempera- 
ture, soil-moisture and other conditions have been as- 
sumed as constant. 

The curves of oxygen utilization were similar to Bio- 
chemical Oxygen Demand curves in water dilutions, show- 
ing a lag-period, a first-stage and a second-stage oxida- 
tion, The lag time was found independent of the organic 
loading. It was eliminated when an active first stage oxi- 
dation existed in the soil at the time of loading. 

The first stage oxidation was formulated as a first- 
order chemical reaction with close agreement with the ex- 
perimental results. The ratio of the ultimate Biochemical 
Oxygen Demand (BOD) to the applied Chemical Oxygen De- 
mand (COD) was found to be 0.65 to 0.70, and substantially 
independent of the organic loading. In the case of initial 
single loadings, it decreases as the volume increases. 

For periodic loading the available BOD in soil was 
formulated as 
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Sa e~k(n+1)T 





Ce lee = 1 
0 aw kT ( ) 
and for continuous loading as 
l lo, .-kt 
L = —2+ (L,-—2)e 2 
4 (Lo =) (2) 
where L, = initial available BOD, 
1 = BOD applied per loading, 
1, = BOD applied per unit time, 
T = time period for intermittent loading, 
n = number of periods, 
t = time for continuous loading, 
k = coefficient of rate of oxidation. 


For increasing times, corresponding to the above 
1 


lim L = T.e*t (1a) 
and 
lo 
lim L = om (2a) 


At the limit the rate of oxidation equals the rate of organic 
loading. 

The theoretical values computed on this basis ap- 
proached closely the experimental results. 

The conclusions of this theory were found in agreement 
with the available experimental results on waste-water 
disposal in soil. This is an indication that the decrease of 
the rate of percolation is due to the accumulation of or- 
ganic matter in soil, as measured by the available BOD, 
which is a function of the rate of organic loading, the in- 
terval of loading, the rate of oxidation, and the time. 

Microfilm $2.00; Xerox $7.00. 147 pages. 


ANALYSIS OF PILE GROUPS 
(L. C. Card No. Mic 59-5890) 


Neville Clevely Donovan, Ph.D. 
The Ohio State University, 1959 


Previously developed methods of pile group analysis 
have either neglected the lateral resistance of the soil pro- 
file to the pile group or have made some approximation for 
this lateral resistance. This dissertation considers a new 
approach to pile group design, Experimental evidence has 
shown that even in very soft soils embedded piles behave 
like semi-infinite beams when laterally loaded. This 
property has been used by considering the piles equivalent 
to cantilevers which have the same deflection as the actual 
pile. The length of the “equivalent cantilever” is depend- 
ent on the properties of the embedding soil and the elastic 
properties of the pile. Although the rotation of the top of 
the pile and the top of the “equivalent cantilever” cannot 
be equated, the error introduced by this omission is not 
great. Expressing the embedded pile length as a canti- 
lever reduces the pile group to a statically indeterminate 
structure. The pile loads and bending moments can then 
be found. 

The dissertation finds the forces produced in a pile of 
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a pile group when the pile cap is given a horizontal, a ver- 
tical, and a rotational deflection. Summation of these 
forces gives the total forces required to deflect the pile 
cap. These summation formulae are then used to find the 
stresses in piles of a pile group subjected to external 
loading. 

The formulae developed were checked by comparison 
of computed and measured deflections on a small model 
strip pile group. The conventional design procedure is to 
place batter piles outside the vertical piles of a pile group. 
The pile group formulae showed conclusively that unless 
the load on a pile cap contains a large overturning moment 
the conventionally placed batter piles will induce unneces- 
sarily large stresses in the vertical piles of the group. 
This conclusion was also verified by experiment. 

The dissertation suggests a method for finding a possi- 
ble minimum value of the lateral reaction coefficient for 
clay soils based on results of a standard consolidation 
test. Also, the relation between lateral resistance and 
pile dimensions is shown as a possible means of using the 
results of lateral load tests on one size of pile to find the 
lateral resistance of other pile sizes. 

Microfilm $2.00; Xerox $4.40. 83 pages. 


RESPONSE OF A FLEXIBLY SUPPORTED 
SIMPLE BEAM TO DYNAMIC LOADS 


(L. C. Card No. Mic 59-4580) 


Edwin Stuart Townsley, Ph.D. 
University of Illinois, 1959 


An analytical study is made of the response of a simple 
beam, supported at its ends on elasto-plactic springs, to 
an initial peak triangular approximation of the conventional 
blast wave. 

A solution to the differential equation of motion for the 
Euler Beam is obtained in the elastic range using the dis- 
placement dependent boundary conditions imposed by the 
spring supports. This solution provides the general equa- 
tion for the mode shapes and their respective frequencies. 
It is shown that the solution is consistent at its limits with 
a free beam, a simple beam on rigid supports, and a rigid 
bar on elastic springs. 

The frequencies obtained from this solution are used 
as a guide in the selection of a time interval of integration 
for use in Newmark’s Beta method, The Beta method is 
applied to a conventionalized model of the beam spring 
system consisting of five concentrated masses connected 
by weightless rigid bars and with the bending concentrated 
at the masses. Elasto-plastic resistance functions for 
both the deflection of the springs and the bending of the 
beam are specified. The accuracy of the conventionalized 
model as representing the beam spring system in the elas- 
tic range is demonstrated. A number of problems are 
solved using an IBM 650 digital computer. These solutions 
involve problems using various ratios of beam to spring 
stiffness and beam to spring strength, and various magni- 
tudes and durations of loads. For comparison, some solu- 
tions for the simple beam condition are obtained. 

At the same time, a procedure for predicting the re- 
sponse of the beam spring system is presented. The pre- 
diction procedure is based on the assumption that at 
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sufficiently large differences of the beam and spring stiff- 
nesses and periods, the beam and spring may be treated 
separately. In this case the spring is loaded with the ex- 
ternal triangular force pulse. The response of the springs 
to this load is converted to a step pulse loading on the 
beam. It is found that the presumed requirement that the 
stiffnesses and periods of the beam and s ring be different 
does not exist. A comparison of the results of the predic- 
tions with the results of the computer solutions shows that 
reasonably accurate predictions can be made when the 
springs are weaker than the beam. 

Analysis of the solutions shows that the most important 
factor influencing the response of the system is the rela- 

‘ tive strengths of the beam and springs. If one part is 
more than about 15% stronger than the other it undergoes 
very little plastic response. The relative stiffnesses are 
also important since these influence the dynamic amplifi- 
cation of the spring reaction loading on the beam and the 
ductility required in the weaker part (presumed to be the 
springs). It is found that a large deflection of the springs 
is required to obtain appreciable reductions in the re- 
quired section of the beam to resist a given load. This is 
confirmed in two example problems. The magnitude and 
duration of the load are found to have their customary sig- 
nificance; the larger they are the greater the response of 
the system. 

Because the introduction of the springs raises the pos- 
sibility of antisymmetric and rotational modes governing 
response, an appendix is included which makes a prelimi- 
nary study of the effect of traveling loads. It is found that 
the traveling load may cause greater response in the beam 
spring system. Microfilm $2.00; Xerox $5.40. 108 pages. 
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BIPOLAR PROBE MEASUREMENTS 
IN THE IONOSPHERE 


(L. C. Card No. Mic 59-4887) 


Robert Lyman Boggess, Ph.D. 
University of Michigan, 1959 


A rocket-borne adaptation of a Langmuir probe was 
used to measure the electron temperature and positive-ion 
number density of the E-layer of the ionosphere. The de- 
sign was considered an exploratory experiment which 
would provide a basis for future ionospheric probes. 
Therefore equal importance was placed on establishing the 
reasonableness of the theoretical treatment and determin- 
ing ionospheric parameters. 

Earlier attempts to use a rocket-borne probe were 
usually hampered by design concessions made for other 
experiments, considered primary, on the same rocket, and 
as a result, such probes generally yielded ambiguous re- 
sults. The probe described here was completely separated 
from the carrier vehicle and therefore no design compro- 
mises of this kind were necessary. 

In anticipation of the use of spherical electrodes, the 
general probe theory is reviewed, emphasizing a spherical 
geometry. Additional spherical approximate current- 





voltage relations are derived and the criteria for using 
two special solutions, a sheath-area-limited or an orbital- 
motion-limited solution, are determined. Since a fixed 
reference potential is not available in the ionosphere, a 
multiple electrode system must be used. Several designs 
are considered, and one particular bipolar design, two 
6-in. spheres separated by a 10-in.-long, 2-1/4-in.-diam 
cylinder, was chosen. In this particular design the spheres 
were split and the outer hemispheres acted as information 
electrodes, The inner hemispheres acted as guard elec- 
trodes. The equal-area two-electrode probe causes the 
least disturbance of the plasma being measured. 

Equally important in the design were certain additional 
considerations such as the overlap of the sheaths, gas con- 
tamination, telemetering rf disturbing the plasma, and 
the photoelectric effect. 

Important accomplishments of the experiment were: 


(1) The first measurements of electron temperatures 
in the altitude range between 112 km to 177 km. A 
typical value was 1980°K at 153 km. 


(2) The measurement of ion number density between 
112 km and 177 km, A typical value was 2.4 x 10" 
positive ions per cubic meter at 153 km. 


(3) The rf (227.5 Mc) was determined to have a negli- 
gible effect by providing a delayed data channel 
such that data taken with and without the transmit- 
ter operating could be compared. 


(4) The successful ejection of the probe in working 
order from a rocket moving at a high velocity. 


The electron temperature and temperature gradient 
were both found to be greater than generally expected. The 
results demonstrate the usefulness of the probe for the ex- 
plorations of an ionized atmosphere. 

Microfilm $2.00; Xerox $6.80. 144 pages. 


STABILITY AND LIMIT CYCLES 
OF NONLINEAR SYSTEMS 


(L. C. Card No. Mic 59-4780) 


Kurt Burian, Ph.D. 
Northwestern University, 1959 


The problem of stability and existence of limit cycles 
belongs to the most obscure areas of the theory of nonlin- 
ear differential equations. The classical theorems by 
Poincaré and Bendixson are inadequate to answer this 
problem. Following the lead of recent Russian publica- 
tions, Liapounoff’s direct theorem is used in this study to 
attack the problem of stability. A corollary to this theo- 
rem is proposed which appears useful in establishing the 
existence of limit cycles. 

It is shown that the application of Liapounoff’s direct 
theorem to a second order autonomous system results in 
simple stability conditions involving the damping function 
only, provided that certain restrictions are satisfied by the 
function governing the restoring force. Another class of 
second order systems with restoring force functions not 
satisfying these restrictions, is also shown to be subject to 
simple stability criteria. In a similar manner several 
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classes of third and fourth order equations are attacked 
yielding significant results. Also necessary conditions for 
the existence of limit cycles are derived which should 
prove useful in practical applications. 

For a frequently encountered, but nevertheless re- 
stricted class of feedback control systems, the application 
of Liapounoff’s direct theorem results in relations be- 
tween the system parameters which assure stability. A 
canonical form of the nonlinear differential equations gov- 
erning these systems is derived, and a general stability 
criterion deduced. A control system with tachometric 
feedback which has been studied by means of various ap- 
proximation methods in the literature before, is analyzed 
and the stability boundary established. As pointed out by 
Letoff in a recent Russian paper, the amount of tachomet- 
ric feedback is shown to have no effect upon the stability 
of the system. 

An often discussed problem involving a nonlinear sys- 
tem of differential equations which appeared in studies of 
chemical reactions, biophysical phenomena, and biological 
systems, is also analyzed by means of Liapounoff’s direct 
theorem. It is shown that this system which is connected 
with auto-catalytic reactions, is a conservative nonlinear 
system. Its stability is assured for only a very limited 
range of its parameters. For all other values of the pa- 
rameters, the system is periodic and unstable in the sense 
of Liapounoff; but it possesses orbital stability. 

The very useful results obtained by the application of 
Liapounoff’s direct theorem must not obscure the fact, that 
the theorem furnishes sufficient, but not necessary condi- 
tions for the stability of a system. Thus, in practical ap- 
plications restrictions are often imposed upon a system 
which might not be necessary. This leads often to uneco- 
nomical solutions which must be accepted at the present 
time, since more economical solutions cannot be deduced 
in a rational manner. 

Microfilm $2.00; Xerox $4.80. 91 pages. 


ANALYTICAL STUDY ON THE TRANSVERSE FIELD 
TRAVELING-WAVE TUBES 


(L. C. Card No. Mic 59-5886) 


Fang-Shang Chen, Ph.D. 
The Ohio State University, 1959 


It is known that the transverse field traveling-wave 
tubes have. low noise figure when the beam is well colli- 
mated. The present analysis shows in detail the proper- 
ties of the slow-wave structure, the electronic motion, and 
the mechanism of energy exchange between the electron 
beam and the traveling wave from which gain, noise figure 
and frequency response are evaluated. 

The proposed tube has a slow-wave structure com- 
posed of two flat helices, each of them wound on a conduct- 
ing metal plate but insulated from it. By properly exciting 
the two helices, one obtained transverse field between 
them. Direct potential is applied between the helices and 
the metal plates for periodic electrostatic focusing of the 
electron beam, 

The analysis of the slow-wave structure shows that 
two fundamental slow-wave modes can be excited. The 
propagation constants and the interaction impedances of 








these two modes are calculated. Also the field configura- 
tion in the various regions of the slow-wave structure is 
shown. 

The electron motion inside the periodic electrostatic 
focusing structure is analyzed. With proper initial condi- 
tions, the electron beam has an essentially smooth profile. 
When these conditions are disturbed, the beam oscillates 
transversely with plasma frequency. The maximum am- 
plitude of transverse oscillation without causing the turbu- 
lence of the beam limits the maximum gain of the tube. 

It is considered that two types of energy exchange be- 
tween the electron beam and the rf circuit wave are pos- 
sible. The first type of interaction is the transfer of the 
kinetic energy of the beam associated with its transverse 
plasma oscillation to the signal wave through the trans- 
verse component of the electric field, In the second type, 
the kinetic energy of the beam associated with its normal 
component of velocity is transferred to the signal wave 
through the normal component of the electric field. The 
transverse component of the electric field modulates the 
transverse position of the electrons in such a way that 
under proper relation between the phase velocity of the 
circuit wave and the beam velocity, every electron sees 
the retarding phase of the longitudinal electric field, and 
this results in the amplification of the signal. 

The noise in the first type of interaction comes mainly 
from the partition noise at the circuit input, while the 
noise in the second type of interaction originates from the 
fluctuation in the transverse position and velocity of the 
beam. In both types of operation, noise figure of 5 db or 
less should be attainabie. 

The bandwidth of the tube using the first type of inter- 
action is limited, but the tube using the second type of in- 
teraction has a broad bandwidth common to the conven- 
tional traveling-wave tubes. 

Microfilm $2.00; Xerox $6.60. 137 pages. 


NOISE IN JUNCTION TRANSISTORS 
(L. C. Card No. Mic 59-6019) 


Eugene Richard Chenette, Ph.D. 
University of Minnesota, 1959 


Adviser: A. van der Ziel 


This is a presentation of the results of an experimental 
investigation of noise in junction transistors. Following a 
brief historical survey, methods of representing noise 
sources in two and four-terminal networks are summa- 
rized and the common methods of noise measurement are 
discussed, An improved method of measurement which 
was developed for the work of this thesis is presented; 
this method permits a significant increase in the relative 
accuracy of noise measurements and also makes these 
measurements easier and speedier to perform. 

Both flicker noise and shot noise in transistors are in- 
vestigated. Fonger’s theory of flicker noise is summa- 
rized, and the general circuit behavior of flicker noise is 
discussed, The flicker noise sources are represented in 
the equivalent circuit by a noise emf, e;, in series with 
the emitter impedance and a noise current generator, ir, 
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in parallel with the collector impedance. Experimental 
evidence is presented that es and is are almost fully cor- 
related. 

The corpuscular approach tothe theory of shot noise in 
junction transistors as developed by van der Ziel and Beck- 
ing is summarized. Previous work had shown this theory 
to be valid for predicting the noise figure of germanium 
transistors; however, the correlation of the shot noise 
generators @e and i had not been satisfactorily resolved. 
The results of measurements of the noise resistance as a 
function of inductive source reactance show conclusive 
evidence of the existence of partial correlation of e, and i 
at low currents; the results agree very well with the sim- 
ple theory. It is shown that series tuning of the input to 
minimize the noise figure of a transistor amplifier is of 
little value. 

In silicon transistors, trapping and recombination of 
current carriers in the emitter junction space-charge re- 
gion is important in the operation of the transistor. Van 
der Ziel has modified his theory of noise in transistors to 
include this effect. The modified theory is summarized 
and experimental evidence is presented which shows that 
this theory accurately predicts the noise observed at the 
output when the input is a.c. open-circuited. However, the 
results of measurements of the apparent input noise emf 
for low values of source impedance show discrepancies 
with the results predicted by the theory. The nature of the 
discrepancies varies with different types of transistors. 
The types of corrections required in the theoretical ex- 
pression for the noise figure or noise resistance to ac- 
count for the observed discrepancies is demonstrated; 
these corrections can be attributed to modulation effects 
and unexpected correlation of the noise sources. The ef- 
fects causing the discrepancies are apparently of greater 


importance in silicon transistors than in germanium tran- 
sistors. 

Data are presented showing that an additional discrep- 
ancy between theory and experiment occurs at high injec- 
tion levels; this cannot be explained by the present theory. 

Microfilm $2.05; Xerox $7.20. 154 pages. 


OPTIMIZATION OF FEEDBACK CONTROL SYSTEMS 
BY MEANS OF NONLINEAR METHODS 


(L. C. Card No. Mic 59-5705) 


Khalid Mahmud Diab, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Lawrence A, Ware 


This dissertation is centered on the intentional use of 
nonlinear elements to improve or modify the system char- 
acteristics. Elements are considered nonlinear if their 
transfer functions cannot be described by linear differ- 
ential equations. A control system is considered optimum 
if it performs all the requirements and specifications of 
the system on best possible levels with the assumption of 
the existence of physical limitations of components of the 
system. 

The dissertation consists of two parts. In the first 
part, optimization of a speed regulator is discussed. The 
speed regulator contains two differently rated and sepa- 





rately excited d-c motors driving one shaft. The variable 
terminal voltage of one motor is provided by a 3000 KW 
d-c generator; the variable terminal voltage of the other 
motor is provided by a 1650 KW ignitron rectifier. Opti- 
mization of this system was achieved by allowing for oper- 
ation of the d-c machinery on saturated levels and provid- 
ing a current limit circuit with a dead zone to protect the 
machinery from excessive overloads, Analysis of the de- 
sign and optimization is obtained by means of analog com- 
puter study. The result of the study is that it is possible 
to build an efficient speed regulator with the main drives 
operating on saturated levels and the regulator can be 
easily simulated on the analog computer. 

The second part consists of a voltage regulator opti- 
mized by means of on-off or bistable amplifier. The syn- 
thesis of this regulator is achieved by means of phase-plane 
method of study. The practical aspects of the regulator 
are discussed. Finally, the possibility of the design is 
verified by means of analog computer study. 

Though simulation techniques are not intended to be a 
subject of the research, the dissertation shows that the 
problem of analysis and synthesis of control systems con- 
taining nonlinearities can be easily achieved by means of 
analog computers. The dissertation presents the simula- 
tion criteria of the d-c motors, d-c generators, ignitron 
rectifiers, and magnetic amplifiers when operated on satu- 
rated and unsaturated levels. A bistable amplifier and a 
circuit with dead-zone were also simulated on the analog 
computer. 

The final result of the research is that nonlinear ele- 
ments could be used to improve the characteristics of a 
control system. The truth of this statement is demon- 
strated by means of the study of both the speed regulator 
and the voltage regulator. Both cases are taken as exam- 
ples. The method of study may be carried to other types 
of regulators. Study of nonlinear operations is most easily 
provided by means of automatic computers. Finally, non- 
linear elements are not always undesirables; indeed, the 
use of nonlinear elements may pave the way for optimum 
control systems and better performance. 

Microfilm $2.00; Xerox $5.40. 109 pages. 


TRANSISTOR DISTRIBUTED AMPLIFIERS 
(L. C. Card No, Mic 59-4866) 


Louis Henry Enloe, Ph.D. 
University of Arizona, 1959 


Supervisor: Dr. Phil H. Rogers 


Investigation reveals that wide-band transistor dis- 
tributed amplifiers may be designed which are competitive 
with their vacuum tube counterparts, An emitter feedback 
circuit is developed which makes a transistor in its com- 
mon emitter configuration behave electrically like a vac- 
uum tube. Voltage gain can be exchanged directly for 
bandwidth over a very large range. Design equations fora 
transistorized version of the constant K distributed ampli- 
fier are presented and the experimental results are com- 
pared with theory. A new type distributed amplifier is 
discussed in which the input impedance of a transistor am- 
plifying section is complemented by a lossless network 
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terminated in a resistance. This process is continued 
until the complete distributed amplifier is realized. De- 
sign equations for a special case of this configuration are 
presented and experimental results are compared with 
theory. Microfilm $2.00; Xerox $5.00. 99 pages. 


A STUDY OF CONVERGENCE AND ACCELERATION 
TECHNIQUES IN THE DIGITAL SOLUTION 
OF POWER FLOW PROBLEMS 


(L. C. Card No. Mic 59-5764) 


Carl Franklin Evert, Jr., Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor James J. Skiles 


This dissertation is a study of the iterative solutions 
of the simultaneous non-linear algebraic equations which 
describe the flow of real and reactive power throughout an 
electric power system. The evaluation of current and 
power flow in the transmission lines and the determination 
of the bus voltages throughout the power system is gener- 
ally referred to as the “power flow problem.” The iter- 
ative solution of the non-linear equations often results ina 
slowly converging solution which requires excessive com- 
puting time. In certain instances which arise in normal 
power system representation the iterative computations 
may fail to converge. This study evaluated present 
schemes to accelerate the convergence as well as de- 
velops several new methods. The important power system 
parameters which influence the converg@nce are investi- 
gated, 

Three widely different types of power systems are 
solved under various conditions with the aid of an IBM 650 
digital computer. The effect on the convergence of the so- 
lution is evaluated for seven methods of acceleration. 

Two possible voltage conditions at a given bus in the 
power system may satisfy the recurrence formula which 
results from the formulation of the power flow problem in 
nodal equations. A proof is set forth which explains the 
usual convergence to the higher voltage solution. Diver- 
gence of the solution may occur in systems in which a neg- 
ative reactance element appears. A negative reactance 
element may arise from the equivalent circuit of a three 
winding transformer. An explanation is presented showing 
the effect of substituting a delta equivalent circuit for the 
wye circuit containing negative reactance. 

Of the acceleration schemes investigated, the use of 
multiplying factors applied to the successive corrections 
was found to be most effective. The value of 1,8 for the 
multiplier was higher than previous figures reported inthe 
literature. The use of phase angle acceleration, geometric 
progression techniqv~+r, Aitken’s 5” method, and a scheme 
of error propagation developed by the author were found to 
provide lesser rates cf convergence than the use of voltage 
multipliers. 

Investigation of a small symmetrical power system re- 
vealed that the transmission line R/X ratio was not signif- 
icant in controlling convergence, but that placement of the 
slack bus, radial lines, and low reactance elements were 
significant parameters. 

A new method of solving the power flow problem -- 
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called the iteration on load impedance method -- was de- 
veloped and produced rapidly converging solutions under 
conditions where previously published methods failed. 
The results of this study reveal that the voltage multi- 
pliers previously used may be unduly conservative. The 
geometric progression and Aitken’s methods gave erratic 
results. Phase angle acceleration is not applicable to ra- 
dial feeder systems. The iteration on load impedance 
method will be useful for situations where other methods 
fail. Microfilm $2.00; Xerox $6.60. 136 pages. 


OPTIMAL DESIGN OF AUTOMATIC CONTROL SYSTEMS 
BY USE OF DYNAMIC PROGRAMMING TECHNIQUES 


(L. C. Card No. Mic 59-5765) 


Yang Fang, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor T. J. Higgins 


The purpose of this thesis is threefold: to develop ra- 
tional procedures for optimal design of automatic control 
systems by use of dynamic programming techniques; to 
advance an integrated account of the means of effecting 
these procedures; to illustrate application in practice of 
all points of general theory by carefully selected numeri- 
cal examples, which both illuminated the various advan- 
tages of use of dynamic programming techniques and the 
relative merits of different choices possible in the course 
of design. 

This threefold purpose is accomplished in three major 
steps. First, a concise account of the basic principles of 
dynamic programming is advanced, with special attention 
to details pertinent to effecting numerical solutions of both 
allocation-type problems and variational-type problems. 
Attention accrues to the former in this thesis in that allo- 
cation problems, though of interest in electrical engineer- 
ing, here provide examples which illustrate the basic theory 
of dynamic programming without an excessive computa- 
tional overlay; and attention to the latter stems from the 
fact that it is the variational-type of problem which occurs 
in optimal design of automatic control systems. Second, 
general formulations of optimal design procedures for 
three different types of control problems, based on use of 
generalized performance indexes, are advanced by use of 
the dynamic programming techniques developed for solv- 
ing variational problems. Third, of each of the three dif- 
ferent types of control systems studied, a specific case is 
examined in detail: especial attention is focussed on the 
details of effecting the required computational procedures, 
and all points of theory involved are illuminated by a nu- 
merical example which both illustrates the whole of the 
course of analysis and provides means of determining the 
relative merits of different possible course of procedure. 

The value of such a study lies in the fact that most of 
analytic optimal design methods now set out in the peri- 
odical literature and books are feasible primarily for lin- 
ear systems and as based on minimization of the integral- 
square-error or mean-square-error criteria; and for 
nonlinear-systems only some special methods applicable 
to certain special systems are available. Contrariwise, 
dynamic programming techniques can be utilized for 
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optimal design (i) of both linear and nonlinear systems, as 
(ii) based on rather general performance indexes (or cri- 
teria). 

The scope of this thesis is as follows: Chapter 2 com- 
prises a concise account of the basic principles of dynamic 
programming essential to this thesis. Chapter 3 opens 
with discussion of a generalized performance index. Then, 
based on use of this generalized performance index, gen- 
eral functional recurrence relations are derived for three 
different types of general control systems. Chapter 4 de- 
tails the computational procedures required in optimal de- 
sign of three specific cases, as based on use of generalized 
parameter-specified performance indexes, of the nature 
discussed in Chapter 3. Comparisons of results for the 
numerically-specified examples, as obtained for different 
performance indexes and/or use of different constraints, 
afford insight to the relative effectiveness of different pos- 
sible choices that can be made in carrying out the details 
of optimal design. Chapter 5 summarizes the essential 
values enfolded in the work of this thesis, A listing of 
pertinent References conciudes the thesis. 

Microfilm $2.00; Xerox $6.00, 122 pages. 


ANALYSIS OF APERIODICALLY-SAMPLED-DATA 
FEEDBACK CONTROL SYSTEMS 


Robert Ernest Hufnagel, Ph.D. 
Cornell University, 1959 


Sampled-data feedback systems are very common to- 
day, and with the increased use of digital techniques they 
will become more common in the future. In many cases 
the system signals are sampled periodically, but this type 
of sampling may not always be possible and in some situ- 
ations not desirable. Indeed, the introduction of aperiodic 
sampling - instead of periodic sampling - can sometimes 
improve the system response. _ 

The first need towards understanding and synthesizing 
systems is the ability to analyse these systems by conven- 
ient means. It is often desirable that the system response 
be expressed in simple analytic form, even if it is neces- 
sary to make approximations to do so. 

In this thesis, several methods of analysis have been 
developed, each of which, in its domain, is superior to the 
ordinary step-by-step numerical techniques used previ- 
ously. No single method works best for all possible cases; 
the method used will depend on the type of aperiodic sam- 
pling encountered, 


There are three general types of sampling schemes: 


1.) Prespecified Sampling, in which the sampling times 
are completely determined before the application of 


any input signals. 


2.) Signal-Dependent Sampling, in which the sampling 
times depend on one or more signals in the system. 


3.) Random Sampling, in which the sampling times are 
determined by stochastic processes. 


Combinations of these three types are also possible. The 
sampling schemes can be further classified into smaller 














categories, such as: cyclic-rate sampling, time-quantized 
aperiodic sampling, piecewise-constant-rate sampling, 
slowly-varying-rate sampling, variable-phase sampling, 
etc, 


The methods developed to analyse systems with these 
various types of sampling include: 


1.) Adaptations of the z-transform 
2.) Development of a time-varying z-transform 


3.) Development of a new type of sampled-data describing 
function 


4.) Approximations in the frequency domain 


and a number of miscellaneous methods. Two chapters of 
this work are also devoted to a unified review of the many 
methods available for analysing periodically-sampled-data 
systems, 


Although this thesis is written for the control engi- 
neer’s viewpoint, the results have applications in fields 
such as biology, economics, quality control, and human 
factors, where it becomes necessary to solve difference 
equations with non-constant coefficients. 

Microfilm $2.00; Xerox $5.60. 115 pages, 


CASCADED REFLEX KLYSTRON AMPLIFIERS 
(L. C. Card No. Mic 59-5783) 


Koryu Ishii, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Elmer H, Scheibe 


Reflex klystrons (type 2K25 or 723A/B) were used as 
regenerative amplifiers to amplify microwave signals. If 
the output circuit impedance and the electronic impedance 
of the reflex klystron are adjusted by screw tuners, short- 
ing plunger, and supply voltages so that the electron beam 
power is less than the power necessary to establish self 
oscillation, but high enough so that the beam power plus the 
input signal power can overcome circuit losses, then re- 
generative amplification occurs. 

An analogous amplification mechanism takes place 
when two or more reflex klystrons are cascaded. In this 
case regenerative action due to the positive feedback 
through the interstage coupling network takes place. If the 
magnitude and phase of the power fed back through the in- 
terstages, the circuit impedances and the electronic im- 
pedances of the individual reflex klystron amplifiers are 
adjusted so that the total electron beam power is less than 
that necessary to establish self oscillation but high enough 
so that the beam power plus the input signal power can 
overcome circuit losses, then regenerative amplification 
is possible. The amplified output power levels are com- 
pletely controlled by the input signal power levels and 
these power levels are linearly related. 

Various cascading methods were investigated in order 
to determine which methods gave the highest gain, greatest 
sensitivity, and lowest noise figure. The study centered on 
the two stage amplifier using isolators, variable phase 
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shifter and impedance transformer in the coupling net- 
work, Measurements were made of sensitivity, noise fig- 
ure, gain, frequency bandwidth, directivity, phase margin, 
repeller voltage margin, and stability. 

The sensitivities of the cascaded amplifiers ranged 
from -102 dbm to-140 dbm, the noise figures ranged from 
5 db to 28 db and the gains ranged from 28 db to 60 db. 
The frequency bandwidth was relatively narrow and ranged 
from 1.6 mc/s to 6 mc/s. 

Isolators were used in the coupling network to elimi- 
nate spurious reflections and excess feedback between 
stages. A phase shifter was used in the coupling network 
to give the proper phase relation to the power fed back be- 
tween the stages. When a variable phase shifter was used 
along with isolators in the coupling network of a cascaded 
reflex klystron amplifier, a higher gain was obtained than 
when the phase shifter was not used, 

The best arrangement of the elements for the coupling 
network between two amplifier stages was found to be an 
isolator, a phase shifter and an isolator in that order. 
This amplifier called an isolator-phase shifter-isolator 
coupled amplifier had a high sensitivity of -140 dbm, and 
high gain of 60 db, a relatively low noise figure of 16 db, 
and a bandwidth of 2.4 mc/s. 

Cascading of four stages using several type of coupling 
network was tried. The gain in this case was not increased 
as much as expected because the latter stages of the am- 
plifier saturated. It was also very difficult to optimize the 
performance of such an amplifier because of the many cir- 
cuit adjustments necessary. The major conclusions ar- 
rived at as the result of the research done on cascaded 
reflex klystron amplifiers are: 

(1) A two stage cascaded reflex klystron amplifier can 
have more than twice the gain of a single stage amplifier. 
(2) Cascaded reflex klystron amplifiers are essen- 

tially linear amplifiers. 

(3) Sensitivity can be increased over that of a single 
stage by cascading reflex klystron amplifiers. 

(4) The stability of the cascaded amplifiers is com- 
parable or better than that of the single stage amplifier. 

(5) Cascading amplifiers reduces the bandwidth over 
that of a single stage amplifier. 

(6) Cascading klystron amplifiers increases the noise 
figure over that of a single stage amplifier but it is still 
low enough to improve the sensitivity of many conven- 
tional microwave receivers. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


STUDY OF THE CAUSE OF FLICKER NOISE 
IN OXIDE COATED CATHODES 


(L. C. Card No. Mic 59-5079) 


Roy Ragnar Johnson, Ph.D. 
University of Minnesota, 1959 


Major Adviser: A. van der Ziel 


It was found that discrepancies exist between the the- 
ory of the space-charge suppression of flicker noise given 
by Schottky and the actual measurements, The theory of 
Schottky states that if flicker noise were due to fluctuations 
in emission, then the flicker noise in diodes at constant 





current should be proportional to the square of the diode 
conductance. Experiments performed on movable anode 
diodes showed, however, that the flicker noise was directly 
proportional to the conductance just as for shot noise. 

The experiments are explained by assuming that the 
electrons are emitted from deep pores; they thus reach the 
surface of the cathode with an energy much greater than 
thermal. Since the pores have varying depth, electrons in 
various velocity groups are completely uncorrelated with 
those in other velocity groups, which is the condition pre- 
vailing for shot noise; consequently, flicker noise should 
be directly proportional to the conductance. 

It was found that the flicker noise increased whenever 
the anode voltage exceeded 10 volts. This was attributed 
to the dissociation of BaO on the anode. The increase in 
flicker noise as a function of anode voltage was similar to 
the results which have been obtained for oxygen evolution 
from thin films of BaO as a function of electron energy. In 
the case of tubes with a titanium anode the flicker noise 
decreased when the temperature of the titanium anode was 
raised by the anode bombardment. The indication of these 
experiments was that the flicker noise due to anode effects 
resulted from the return of oxygen to the cathode and that 
a hot titanium anode interacts with the BaO coming from 
the cathode, lowering the decomposition by electron bom- 
bardment and thus reducing the noise. 

A model is proposed to show that flicker noise is prob- 
ably due to the diffusion of donors in the surface of the ox- 
ide coating. It is assumed that the donors are generated at 
random at the surface of the coating and then diffuse into 
the bulk of the coating. The emission from the cathode is 
assumed to be controlled by the number of donors in a 
narrow depletion layer near the surface of the coating and 
that the donors diffusing through this region have a con- 
stant effect upon the emission until they diffuse through at 
which time their influence is negligible. A mathematical 
model is then presented in which the number of donors in 
the depletion layer due to a 5-function at the surface is de- 
termined as a function of time. This determines an auto- 
correlation function which in turn determines what the 
spectral intensity is for such a process. 

The noise spectrum which the model predicts for small 
voltage drops across 7 coating, is flat for low frequen- 
cies, then goes as 1/f’/* as the frequency is increased and 
then through a transition region and finally as 1/f¥/? at high 
frequencies. For a larger voltage drop across the coating 
the sparen is flat at low frequencies and then goes as 
1/f*/? for higher re ang Extensive measurements on 
2X2 tubes showed this 1/f°*/? dependence andthe time con- 
stant of the noise was determined from these curves, The 
time constant which the model predicts is in excellent 
agreement with the measured dependence on current, tem- 
perature, and conductivity. A 1/f spectrum over a large 
number of decades can be obtained in tubes with sprayed 
coatings since the time constant and voltage across the de- 
pletion layer may vary from point-to-point on the cathode. 

Microfilm $2.00; Xerox $6.00, 125 pages. 
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PHOSPHORUS DIFFUSION INTO SILICON 
THROUGH AN OXIDE LAYER 


(L. C. Card No. Mic 59-5906) 


Dawon Kahng, Ph.D. 
The Ohio State University, 1959 


The formation of a silicon dioxide layer on a silicon 
sample is inherent in any diffusion carried out in an oxi- 
dizing atmosphere. A better understanding of the diffusion 
properties of a given impurity, therefore, must be based 
on knowledge of the diffusion behavior of the impurity in 
the oxide layer as well as in the silicon proper. The 
closed-box system was used in this research to evaluate 
the important physical parameter, the diffusivity of phos- 
phorus in a silicon dioxide layer, in particular that which 
was grown during the diffusion, 

In an effort to establish the boundary conditions appro- 
priate to the closed-box system, the silicon oxidation 
mechanism was studied. It was found that in steam, the 
oxidation took place at the oxide-silicon interface, while in 
an air atmosphere, in a closed-box diffusion, new oxide 
layers were formed at the oxide layer surface. The diffu- 
sion equation under boundary conditions appropriate to the 
closed-box system was then solved for two cases. In the 
first case, the diffusion was begun with an oxide-free sili- 
con sample, and in the second case with a sample having 
an initial oxide layer of known thickness. The theoretical 
study of the diffusion of phosphorus into silicon in the 
closed-box system indicated that the concentration at the 
silicon surface was independent of the diffusion time, in 
close agreement with the experimental observations. It 
also suggested ways in which the diffusivity of the dopant 
in the oxide layer could be experimentally determined. 
Such measurements of the diffusivity yielded a value of 
about 1 x 107* cm? sec™ at the temperature of 1250°C for 
phosphorus. The diffusivity exhibited a strong concentra- 
tion dependence as well as an abnormal temperature de- 
pendence in that two activation energies, rather than one, 
were required to specify the temperature dependence. 

Oxide masking of phosphorus diffusion into silicon was 
considered in the light of the solution of the diffusion equa- 
tion. A compact expression relating the maximum diffu- 
sion time for masking with a given thickness of the initial 
oxide layer was obtained. It gave predictions in fair 
agreement with experiments. 

Microfilm $2.00; Xerox $4.60. 90 pages. 


SOME CHARACTERISTICS OF RADIO WAVES 
OF EXTRATERRESTRIAL ORIGIN 


(L. C. Card No, Mic 59-5397) 


Sol Matt, Ph.D. 
The Ohio State University, 1953 


The dissertation is a discussion of investigations of the 
positions, sizes, and intensities of celestial radio sources. 
The investigations were made with the Ohio State Univer- 
sity radio telescope. To perform these investigations, a 
knowledge of the characteristics of the antenna system of 
the radio telescope is necessary, since the recorded sig- 
nal is a plot of the antenna pattern in right ascension for a 
given declination. 





The antenna of the Ohio State University radio tele- 
scope is a broadside array of 48 helical antenna elements’ 
mounted on a ground plane of 160 by 12 feet. The ground 
plane is aligned with an east-west line and can be rotated 
only in declination, The earth’s rotation sweeps the an- 
tenna beam in right ascension. The operating range of the 
radio telescope is from 200 to 300 megacycles per second. 

The antenna patterns for small or point sources are 
calculated and plotted. The types of antenna patterns con- 
sidered are the in-phase or single-lobe pattern, the phase- 
opposition or split-lobe pattern, and a combination which 
is the difference between the single-lobe and split-lobe 
patterns, The results of the pattern calculations are used 
to determine the location of a radio source, At 250 mega- 
cycles per second the Ohio State University radio tele- 
scope has a half power beam width in right ascension for 
the in-phase pattern of 1.26 degrees, a peak-to-peak spac- 
ing for the phase-opposition pattern of 2.09 degrees, and a 
spacing between the first zero points of the combined pat- 
tern of 1.41 degrees. Either the maximum point of the in- 
phase pattern, the null point of the phase-opposition pat- 
tern, or the spacing between the zeros of the combined 
pattern can be used to determine the right ascension of a 
discrete source, 

To eliminate phase errors which may be introduced by 
the cables connecting the antenna array, records are taken 
of the sun, whose position is known accurately from visual 
observations. A correction is then applied to the right as- 
cension measurements of the radio sources, 

The declination of point sources is obtained from the 
time interval between the half power points of the in-phase 
pattern, which is a function of the declination. 

Measurements made with the Ohio State University 
radio telescope of the intense radio source in the Cassio- 
peia constellation give the following values for the right 
ascension and the declination: Right Ascension, 23 hours 
21 minutes 23 seconds f 15 seconds; Declination, North 
58.7 degrees t 0.4 degrees, 

The antenna patterns of extended sources can be calcu- 
lated from the patterns for a point source. In particular, 
the minimum of the phase-opposition pattern is a sensitive 
indication of the size of a source, whose angular extent is 
of the same order as the beam width of the antenna, From 
the phase-opposition patterns taken of the sun, the equiva- 
lent radio diameter of the sun assuming constant surface 
intensity is 1.1 degrees at 250 megacycles per second. 
(The visible disc has a diameter of 0.5 degrees.) 

In addition, a method of calculating the actual intensity 
distribution of an extended source from the observed inten- 
sity distribution is considered, The limitations of the 
method are made evident by a sample calculation. 

The intensities of the radiations from various radio 
sources are measured. The radiation from a source is 
expressed in terms of the equivalent black body radiation 
according to the Rayleigh-Jeans law. The power received 
by the antenna is shown to be expressible in terms of the 
equivalent thermal-noise power output of a resistor as 
given by the Nyquist equation. The relationship between 
the radiation from a source and the received antenna 
power is shown, 

A procedure is described for measuring the intensity 
of the radiation received from a source. The intensity of 
a discrete source is expressed by the Poynting vector (or 
power per unit area) per cycle per second of the system’s 
bandwidth. For large extended sources the intensity is 
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TABLE I 


SUMMARY OF EXPERIMENTAL INTENSITY MEASUREMENTS WITH THE OHIO 
STATE UNIVERSITY RADIO TELESCOPE AT 250 MEGACYCLES PER SECOND 








Frequency | Frequency Equivalent 
; Intensity or Range for | Variation, Source 
Radio Source Brightness Spectrum {-* Temperature, 
Mc/SEC x Degrees Kelvin 
Cassiopeia (area-| 0.38 x 10-** w/m?/cps 80 - 250 1.50 3.6 x 108 
0.003 sq. deg.) 
Cygnus (area- 0.32 x 10-** w/m?/cps 40 - 250 1.30 41.2 x 10° 
0.00022 sq. deg.) 
Sun (1.1 deg. 5.65 x 10°? w/m’/cps -- -- 0.82 x 10° 
diameter) 
Maximum at 8.2 x 10°** w/m’/sq deg/cps |100 - 480 0.81 2320 
Galactic Center 
Galaxy in Cygnus | 2.3 x 107? w/m?2/sq deg/cps | 80 - 480 0.87 642 
Region 

















expressed in terms of brightness, the Poynting vector per 
unit solid angle of the source per cycle per second of the 
system’s bandwidth. The limit of detection of radiation 
received by the Ohio State University radio telescope is 
calculated and confirmed experimentally. 

Intensity measurements are made on the most intense 
radio sources in the Cassiopeia and Cygnus constellations. 
Measurements are also made of the sun, the center of our 
galaxy, and the galactic maximum near the Cygnus radio 
source, The equivalent black body radiation temperatures 
are calculated for all these sources, The intensities 
measured at 250 megacycles per second are incorporated 
into spectra for each source. The intensity measurements 
are summarized in a table. 

Microfilm $2.10; Xerox $7.40. 160 pages, 


1, Kraus, J. D. Antennas. New York: McGraw-Hill 
Book Co., Inc., 1950, pp. 173-214, 

Abstract published by special arrangement with The 
Ohio State University. 


PARAMETRIC FEEDBACK 
IN A SECOND ORDER SYSTEM 


(L. C. Card No. Mic 59-3895) 


David A. Robinson, D.Eng. 
The Johns Hopkins University, 1959 


A second order system is made non-linear by causing 
the coefficients of the system to be functions of the output 
amplitude and phase, The equation describing such a sys- 
tem is 


X + 26Q(r,0)X + (1 + 26H(r,0))x = 26fF(r,0)sinwt 


where x = rsin(wt + 9) 
is the assumed form of the solution. This is a form of 
parametric feedback so that the system may be classified 
as an adaptive one in that its parameters are dependent on 
the output system characterized by (r,®). The historical 
connection of the system under study with the established 
methods of quasi-linear forced oscillations is pointed out 
including the method of Mandelstam and Papalexi, the 
method of van der Pol, the method of Kryloff and Bogoliub- 
off and the describing function techniques of the automatic 
controls field. 

The primary purpose is to examine how the feedback 









parameters Q(r,@), H(r,®) and F(r,@) influence the static 
and dynamic behavior of the system state (r,@) on the driv- 
ing state characterized by (f,w), the driving amplitude and 
frequency. Using the method of Mandelstam and Papalexi 
the system is reduced to two phase plane equations of the 
cannonical form, 


r = A(r,0,f,w) 
rQ = B(r,0,f,w) . 


The method of Andronow and Witt is used to examine sta- 
bility and to determine singularity nature, Whenever pos- 
sible the phase plane is used as a geometric appeal to un- 
derstanding system behavior. These techniques are first 
applied to the linear second order system (filter) so that it 
may be seen from a different viewpoint and analyzed by 
methods that will still apply when superposition is lost. 

For the static behavior of (r,0) on (f,w) the frequency 
response curve r,w is most often considered with histori- 
cal sanction but the response of both r and @ on both f 
and w is considered with emphasis on developing an intui- 
tive feeling for the ways in which Q, H and F affect these 
dependencies. Due to complexity, investigation is limited 
to parametric feedback containing only one of the functions 
Q(r),Q(9),H(r),H(8),F(r),F(@) at a time. Duffing’s equation 
(H(r)) and van der Pol’s equation (Q(r)) are given special 
attention. Notable results in statics are; i) the ease with 
which phase feedback H(@) can create limit cycles; ii) the 
homogeneity of phase feedback since the normalized re- 
sponse r/f only is of significance; iii) the ability to divide 
the phase plane into singularity types separated by bound- 
aries which are criteria in r and 9 alone, 

Dynamic considerations employ a nonstationary phase 
plane on which the representative point pursues a moving 
singularity. For quantitative results frequency modulation 
is reduced to phase modulation and the phase plane equa- 
tions are condensed toa first order equation inthe complex 
variable @ = rei® driven by the complex input ‘& = fe’ ?. 
This equation is linearized about a singularity whence the 
response to small modulation indices is obtained by Lap- 
lace transform technique, Several aspects of a Duffing- 
like filter are examined including a device that amplifies 
amplitude modulation without amplifying the carrier. Most 
interesting is the development of a highly anisotropic node 
singularity by which phase and amplitude modulation may 
be separated. An analog computer was used to verify re- 
suits and create over thirty phase planes. 
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THE DETERMINATION OF ANTENNA PHASE CENTERS 
(L. C. Card No. Mic 59-4841) 


Florian Shnurer, Ph.D. 
Northwestern University, 1959 


This is an investigation of the concept of antenna phase 
center, its prediction through the use of analytical methods, 
and its measurement through the use of experimental tech- 
niques. This investigation is divided into two parts. The 
first part examines analytical methods for predicting the 
phase center of radiating systems. The second part con- 
siders the experimental measurement of phase center as 
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well as a cOmparison of measured results with analytically 
predicted phase centers. 

Here, phase center is defined as the point at whicha 
quasi-point source might be located, in order that the same 
far-field phase variation be observed as from the radiation 
pattern under consideration. Clearly, phase center repre- 
sents an extension of the geometrical optics concept of fo- 
cus or point source, This concept becomes most useful 
when considering an antenna which is large with respect to 
a wavelength, and in particular, when considering angular 
measurements from such an antenna to some point in its 
near radiation field. Such antennas may be found in sys- 
tems which require a great degree of angular accuracy 
such as interferometers used in radio astronomy and pre- 
cision tracking radars. 

Methods of theoretical prediction of phase center loca- 
tions have been developed which are based on general ra- 
diation expressions in the form of the well known equiva- 
lence theorems, These radiation expressions have been 
directly applied to the determination of the phase center of 
radiation of equivalent rectangular and circular aperture 
distributions. The case of a general linear array is also 
considered since it finds wide application in antenna the- 
ory. The expressions for the phase center of the given 
aperture distributions are applied to some rather common 
antennas. In particular, expressions and curves are ob- 
tained for the phase center of H-plane and E-plane sec- 
toral horns and also for conical horns. The phase center 
information for these antennas is given in highly useful 
form as a set of curves superimposed on the conventional 
gain versus horn-aperture curves with horn length as a 
parameter. In addition, the very specialized case of a two 
element array is also considered, Here, one element of 
the array has an arbitrary excitation both in relative am- 
plitude and phase compared with the reference element, 

An experimental procedure for obtaining phase center 
data is given in order to permit evaluation of the results 
obtained from the theoretical portion of the investigation. 
Detailed measurements of the equiphase surface of the 
radiation in particular reference planes are given for py- 
ramidal horns and dielectric-rod antennas of various di- 
mensions, The experimental data are in excellent agree- 
ment with the predicted values of phase center, since 
variations in the resulting theoretical and experimental 
curves are less than one-eighth wavelength. 

The general conclusions of this investigation can be 
summarized in the following five points: 

1) The concept of antenna phase center has been for- 
mulated based on a need for an equivalent point source of 
radiation in antenna calculations and measurements, 

2) Mathematical methods have been developed for pre- 
dicting the phase center based on well-known antenna radi- 
ation expressions, 

3) The analytical methods have been reduced to a set 
of design curves for the cases of E-plane and H-plane sec- 
toral horns, conical horns, dielectric-rod antennas and a 
general two-element array. 

4) An experimental method for the measurement of the 
phase center is given, 

5) Experimental data, which are in excellent agree- 

. ment with the theoretical predictions, have been obtained 
for several very common antennas, 
Microfilm $2.15; Xerox $7.60. 164 pages. 





VECTOR STOCHASTIC PROCESSES IN PROBLEMS 
OF COMMUNICATION THEORY 


(L. C. Card No. Mic 59-5243) 


Eugene Wong, Ph.D. 
Princeton University, 1959 


Some aspects of the application of multidimensional 
stochastic processes to communication theory are studied. 
A standard notation and a survey of mathematical tech- 
niques are introduced at the outset, in order that continuity 
and consistency be maintained in the remainder of the text. 

The prediction and filtering of multiple stationary time 
series are studied. Particular emphasis is given to the 
methods of solution. The matrix factorization procedure 
due to Wiener and Masani is extended to include the con- 
tinuous case. An intuitive derivation analogous to that of 
Bode and Shannon is given. A class of two-dimensional 
problems is defined where the factorization of the spectral 
density may be avoided. 

The maximum likelihood estimation of continuously 
modulated vector Gaussian processes is derived. The der- 
ivation uses a multidimensional orthogonal expansion due 
to others. Two practical schemes of modulation, quadra- 
ture modulation and single-sideband, are discussed in this 
framework. 

The joint probability distribution of quadratic func- 
tionals involving vector Gaussian processes is studied. 
The characteristic function for the joint distribution is 
found in terms of the eigenvalues of a homogeneous matrix 
integral equation. In special cases, this problem has been 
studied by others. Reduction to their results is demon- 
strated. 

A relationship between the Fokker- Planck equation and 
an expansion of second-order probability density functions 
is developed. This relationship is shown to define a class 
of stationary Markoff processes which have useful proper- 
ties. 

Two problems are considered where disturbances in 
addition to additive noise play an important role in the re- 
liability of communication. First, the problem where the 
signal has been passed through a network with random pa- 
rameters is analyzed. Secondly, the effect of uncertainties 
in connections is considered. In both cases the minimum 
mean-squared error filters are derived. 
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ANALYSIS OF INDUCTION MOTOR TORQUE 
(L. C. Card No. Mic 59-5394) 


Sakae Yamamura, Ph.D. 
The Ohio State University, 1953 


Speed-torque characteristics are among the most im- 
portant characteristics of induction motors. They enable 
us to judge, when the speed-torque curve of the load is 
also known, whether a motor can start and carry expected 
loads successfully or not. Usually speed-torque charac- 
teristics refer to the relation between motor speed and 
time-average torque under a steady state. But there are 
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many aspects of speed-torque characteristics, and not all 
of these have been thoroughly investigated, mainly because 
they are difficult to determine, Usually a dynamometer is 
used to determine the speed-torque curve. In such in- 
stances the induction motor under test must be kept ata 
constant speed for a while in order to take the reading of 
the dynamometer. This is difficult for certain speed 
ranges. 

When attempts are made to calculate the torque, the 
computations are not accurate for wide ranges of speed. 

In part this results from the fact that it is difficult to make 
allowance for the variations in machine constants which 
are caused by a saturation of the iron. 

As was demonstrated in the dissertation, stray load 
loss has a marked effect on motor torque, sometimes even 
doubling or tripling the torque developed without it. But 
stray load loss is very difficult either to measure or to 
calculate. 

Many attempts have been made to obtain speed-torque 
curves with sufficient accuracy and ease.’ The princi- 
ples underlying these various attempts are about the same, 
and the devices developed by these investigation may be 
called speed-torque analyzers. These analyzers trace out 
speed-torque curves on an oscilloscope while the motors 
under test are being accelerated from standstill to no load 
speed. Hence, the curves are determined with much less 
labor than is needed by other methods, such as the dyna- 
mometer method or computation. But despite their ade- 
quacy for certain purposes, these earlier analyzers are 
not accurate enough, nor can they indicate some of the fine 
details of the speed-torque curves. This is so because the 
detectors which are used in these earlier analyzers to ob- 
tain the necessary electrical signals have greater noise. 
The fine details of the speed-torque curves are masked by 
the greater noise and are not recognizable in the curves 
obtained with these analyzers. When the noise is sup- 
pressed by the filter, the details of the curve are also sup- 
pressed and are not recorded by the analyzers. 

In the present investigation a homopolar generator is 
used as a tachometer to obtain the necessary electrical 
signals. Unlike an ordinary d-c generator, a homopolar 
generator has no commutator and hence has no commuta- 
tion noise in its output voltage. Thus the accuracy of the 
analyzer is improved, : 

It may seem strange that a homopolar generator has 
not been used as a tachometer in previous analyzers, but 
this can be explained by the fact that it introduces a new 
difficulty. A homopolar generator is inherently a low volt- 
age device. As long as the generator size remains within 
practical dimensions, its output voltage is too low for such 
indicators as the electromagnetic oscillograph or the 
cathode-ray oscillograph. Hence, a high-gain d-c ampli- 
fier is needed to produce enough deflection on an indicator. 
As is well known, a stable high-gain d-c amplifier is dif- 
ficult to build. This is probably the reason why the homo- 
polar generator has not been used thus far. But a proper 
design of the homopolar generator and the d-c amplifiers 
(explained in detail in Chapter III of the dissertation) has 
resulted in the construction of a satisfactory speed-torque 
analyzer, This analyzer reveals on its cathode-ray scope 
such details of speed-torque curves as transient torque of 
induction motors and oscillating torque of single-phase in- 
duction motors. 

The principle of the analyzer will now be briefly ex- 
plained. The homopolar generator is rigidly coupled to the 
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Figure 1. Block diagram of the analyzer 


shaft of the test motor. Then its output voltage is propor- 
tional to instantaneous motor speed. If the motor runs 
under no load, its instantaneous acceleration is propor- 
tional to instantaneous motor torque. Hence, the time de- 
rivative of the output voltage of the homopolar generator is 
proportional to instantaneous motor torque. If a cathode- 
ray scope is given horizontal deflection proportional to the 
output voltage from the generator, and vertical deflection 
proportional to the time-derivative of the output voltage, 
then a spot on the scope screen will trace the speed-torque 
curve for the period during which the motor is being ac- 
celerated under no load from standstill to no load speed. 
Figure 1 shows the schematic diagram of the analyzer. To 
make the visual observation easier, the cathode-ray tube 
7BP7 of the long persistence type is used to trace the 
speed-torque curve. This tube is magnetically focused 
and deflected. Amplifier 1 amplifies the output voltage of 
the homopolar generator, and its last stage tube 6V6 sup- 
plies current to the horizontal deflection (speed deflection) 
coil of the 7BP7. At the same time the current for the 
horizontal deflection flows through the primary coil of the 
differentiating transformer and induces a secondary volt- 
age which is proportional to the time-derivative of the 
generator voltage and, accordingly, proportional to the 
motor torque, The secondary voltage of the differentiating 
transformer is applied to Amplifier 2, whose last tube 6V6 
supplies current to the vertical deflection (torque deflec- 
tion) coil of the 7BP7. Amplifiers 1 and 2 are about the 
same, and each of the two has 4 stages. The first three 
stages are bridge-balanced type amplifier networks, * and 
the last stage is the power amplifier of 6V6. The bridge- 
balanced type amplifier networks help to prevent drift of 
the high-gain d-c amplifiers and to suppress a-c noise 
leaking from a-c heating of the tubes. 

The speed-torque curves of various types of induction 
motors were obtained with the analyzer. Several of the 
curves will be shown here. Figure 2 shows the speed- 
torque curve of the three-phase induction motor, 220 V, 
1/4 HP, 4 poles 60-cycle. The pronounced ripple on the 
left portion of the curve is transient torque due to the 
switching electrical transient; it has a frequency of 60 cps. 
This fact can be demonstrated by the following simple ex- 
periment. If the rotor is locked before switch-in, and if 
after switch-in it is released to start, the speed-torque 
curve obtained is as shown in Figure 3. In this figure the 
curve has no switching transient ripple, but does have the 
familiar form of the speed-torque curves. When the motor 
was plugged, the speed-torque curve was obtained for slip 
2 to 0, as shown in Figure 4. 

Figure 5 shows the speed-torque curve of the split- 
phase single-phase induction motor, 115 V, 1/6 HP, 4poles, 
60-cycle, The pronounced ripple on the left is the switch- 
ing transient torque of 60 cps, which dies out at about 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








ENGINEERING 





Figure 2. Speed-torque curve of the three-phase induction 
motor; 220 V, 1/4 HP, 4 poles, 60-cycle. The 
motor was started from the unlocked state. 


slip = 0.75. The ripple on the remaining portion of the 
curve is the oscillating torque of 120 cps inherent to sin- 
gle-phase induction motors. The discontinuity at about 
Slip = 0.24 marks the instant when the centrifugal switch 
inside the motor disconnected the starting winding. 

Confirmations of the curves obtained with the analyzer 
were performed. First confirmations of the steady-state 
torque will be explained. In Figures 3 and 5 the * points 
indicate the values determined with a dynamometer. The 
curve in Figure 3 is in good agreement with the * points. 
In Figure 5, the * points are on the mean value line of the 
two envelopes of the curve. This is because a dynamome- 
ter gives the time-average torque, which is the mean value 
of the two envelopes of the speed-torque curve. 

Since this might be the first time that oscillating 
torque of 120 cps has been indicated, there has been no 
simple way of measuring it. Hence, it was computed, and 
the result, when compared with the oscillating torque 
curve in Figure 5, agreed with it. 


Figure 3. Speed-torque curve of the three-phase induction 
motor; 220 V, 1/4 HP, 4 poles, 60-cycle. The 
motor was started by releasing the locked rotor. 





Figure 4. Speed-torque curve of the three-phase induction 
motor; 220 V, 1/4 HP, 4 poles, 60-cycle. The 
motor was plugged at the left end of the curve, 


It should be pointed out here that the curves are ob- 
tained with the analyzer while the motor under test is be- 
ing accelerated. From the above comparisons we can con- 
clude that induction motors produce the same torque during 
the acceleration period as under steady state if there is no 
switching transient. We can also conclude that the analyzer 
gives the true steady-state speed-torque curves if there is 
no switching transient, 

Now confirmations of the switching transient torque 
will be explained. There has not been any easy way to de- 
termine switching transient torque. Hence, the switching 
transient phenomena of induction motors were solved 
mathematically and also with the electronic analog com- 
puter. These solutions were limited to the three-phase in- 
duction motors because the switching transient phenomena 
of unbalanced motors, including single-phase motors, is 
more difficult to treat. , 


Figure 5. Speed-torque curve of the single-phase split- 
phase induction motor; 115 V, 1/6 HP, 4 poles, 
60-cycle. The motor was started from the un- 
locked state by switching in at the instant of 


zero supply voltage. 
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In order to treat the switching transient of the three- 
phase induction motor it was found convenient to replace it 
with an equivalent balanced two-phase motor.**® This 
approach was adopted in the dissertation, and the deriva- 
tion of the equivalent balanced two-phase induction motor 
was given in detail. 

The expression of the switching transient torque of the 
equivalent two-phase motor was derived mathematically 
for standstill. The result explained approximately the 
first portion of the switching transient ripple shown in 
Figure 2, where the motor speed increases continually. 

The switching transient under varying motor speed is 
very difficult to treat mathematically. Hence, the Reeves 
Electronic Analog Computer was used to solve it. The re- 
sult explained well the switching transient ripple shown in 
Figure 2. 

Several conclusions derived mathematically or from 
the analog computer are as follows. 

The switching transient torque of the three-phase in- 
duction motor is independent of the switching instant. 

The effect of motor speed on the duration time of the 
switching transient was considered. It was found that the 
higher the motor speed the shorter the duration time. 

After the switching transient is over, motor accelera- 
tion does not affect motor torque; that is, the motor pro- 
duces at each speed during the acceleration period the 
same torque as at the corresponding constant speed, Ac- 
celeration in the analog computer was increased to 10 
times the actual acceleration of the motor under investi- 
gation. But no effect of the quick acceleration was evident 
on the motor torque after the switching transient was over. 

The analyzer also revealed that the braking torque of 
one of the three-phase induction motors tested was ex- 
traordinarily high. Figure 3 shows that maximum steady- 
state braking torque (mean value of the ripple on the ex- 
treme left) in the negative speed range is about 1.7 times 
the maximum torque in the positive speed range. Various 
possible causes for the high braking torque were investi- 
gated; it was found that the chief cause was iron loss asa 
result of zigzag leakage flux. 

It may be concluded that the present research demon- 
strated the accuracy and the usefulness of the analyzer. 
Although the analyzer was applied only to tests of induc- 
tion motors, it can also be used to test any type of electric 
motor. It may be used on a newly designed motor to check 
the adequacy of its design, or it may be used in the pro- 
duction line of electric motors to detect their defects. 

In order to make the practical applications of the ana- 
lyzer easier, several improvements may be necessary. 
These consist in improvements in the stability of the am- 
plifiers, adjustment of the amplifiers, and improvement of 
the brush contact of the homopolar generator. 
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RAINFALL-RUNOFF RELATIONS 
FOR SMALL WATERSHEDS 


(L. C. Card No. Mic 59-6134) 


Lyckle Boersma, Ph.D. 
Cornell University, 1959 


The basic problem of the hydrologist in regard to pre- 
dicting the shape of a hydrograph is twofold. First he is 
concerned with estimating the percentage of precipitation 
which is available to cause runoff and secondly, he must 
determine how the physical characteristics of the water- 
shed produce the particular shape of the hydrograph from 
the available rainfall, 

The second problem has been discussed. A review 
was made of the literature on this topic, in order to find 
analytical or empirical methods, which might prove help- 
ful to obtain the desired answer. The first step in the 
analysis, was to find an expression for the characteristic 
hydrograph. The characteristic hydrograph is defined as 
the runoff hydrograph which results from a rainfall of con- 
stant intensity, lasting for a period of time long enough to 
obtain equilibrium flow. The characteristic hydrograph is 
similar to the so-called “S” - hydrograph. For the de- 
scription of the characteristic hydrograph, two proposi- 
tions were selected from the literature, The first propo- 
sition was brought forth by M. Cuenod and states that the 
characteristic a can be described by an equation 
of the form q = p(1-e7'/1), where q is the rate of runoff, 
p is a constant rate of precipitation and t is the time 
elapsed since the runoff started. T is a time constant 
characteristic for the watershed and constant by definition. 
The second proposition was brought forth by R. E. Horton 
and states that the relation between rate of runoff q, and 
the average depth of detention D can be described by an 
equation of the form q = KD™. The first proposition is 
analytical and no experimental proof has been found for it. 
The second proposition is analytical in origin, but has been 
verified experimentally by several investigators. The two 
propositions were combined on the premise that the pa- 
rameter T, used in Cuenod’s relation is not a constant and 
that Horton’s relation can be used to correct for this fact. 
Thus, the equation of the characteristic hydrograph was 
found to be: 





q=4q 
1 dq 
t, = ¢ Fe a «1 1, 
G=qo m “ (p=q) 


t, is the time elapsed since the rate of runoff q increased 
from q = 0 to q = q, p is the constant rate of rainfall and c 
and m are two parameters. This result was found to be 
in agreement with the results of experiments conducted by 
Izzard for the case of laminar overland flow. 

The second step has been to find the physical meaning 
of c and m. In order to do so, the proposition was made 
to look upon overland flow as a system of shallow gutters. 
It was found that the parameters c and m can be ade- 
quately described by the physical characteristics of the 
watershed and by the characteristics of flow in the gutter. 

The third step has been the adaptation of the series 
method of computation as introduced by M. Cuenod, Accord- 
ing to the principle of this method, the characteristic hy- 
drograph can be looked upon as the result of a summation 
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of successive unit effects, The unit effect is defined as a 
series of termS 1, ; [33 o.0cceeee Ti covces Iny Where Fj 
is the average rate of runoff during the it» time interval, 
resulting from a constant rate of rainfall of one inch per 
hour, which lasted one time unit, The length of one time 
unit can be arbitrarily selected. The unit effect can be ob- 
tained from the characteristic hydrograph once the values 
of m and c are known. The runoff hydrograph is the 
product of the series of effective rainfall and the series of 
unit effect. The series of effective rainfall is defined as a 
series of terms p, ; P2....... Pi---Pn, where pjis the 
average rate of rainfall during the ith time period, minus 
the average rate of infiltration during the ith time period. 
Microfilm $2.00; Xerox $5.00. 100 pages. 
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EXPLOSIVE DECOMPRESSION OF WATER 
(L. C. Card No. Mic 59-4779) 


Ellsworth Allen Brown, Jr., Ph.D. 
Northwestern University, 1959 


Adviser: Professor Ali Bulent Cambel 


The problem of explosive decompression of water has 
been considered in the simplified one-dimensional form. 
In this form the dynamics were similar to those encoun- 
tered in the shock tube with a nearly saturated liquid 
driver. As such much of the basic shock tube theory may 
be carried over for the analysis of the explosive decom- 
pression problem. 

It was found both theoretically and experimentally that 
the thermal equilibrium type of expansion resulting in a 
centered rarefaction wave usually encountered in a gase- 
ous driver shock tube was not present in the nearly satu- 
rated liquid driver shock tube. A two-step expansion 
process was proposed for the liquid driver shock tube con- 
sisting of an expansion into a metastable liquid state fol- 
lowed by a relaxation process to a final thermal equilib- 
rium state. 

A theoretical analysis of the dynamics for a two-step 
type of expansion was carried out. This resulted in the 
prediction of the maximum strength of the compression 
wave in the driven fluid (in contrast to a shock wave for a 
gaseous driver), the corresponding metastable liquid pres- 
sure, and a technique for determining the relaxation time 
from measurements of the compression wave rise time. 
These predictions were compared with preliminary meas- 
urements carried out in a glass shock tube with tap water 
at 212°F and the pressure greater than 15 psia as a driver 
and air at room temperature and pressure from 0.5 psia 
to 6 psia as the driven fluid. 

It was found that the metastable pressure was constant 
at 8 psia for the range of the initial driven gas pressure 
investigated. This was in contrast to the theoretical pre- 
dictions of an increasing metastable state pressure with 
an increasing initial driven gas pressure. For the condi- 
tions such that the measured and calculated metastable 
liquid pressures agreed, a simple compression wave was 





generated in the air. The strength of the compression 
wave agreed with the predicted value, and the rise time 
was about 1-1/2 millisec. For the underdriven case (the 
calculated metastable pressure higher than the measured 
value) a much longer relaxation time was observed. The 
final equilibrium state was not obtained by the experiments 
reported due to interference by the reflected waves from 
the ends of the tube. It appears, however, that the two- 
step type of expansion process was prevalent. For the 
overdriven case (the calculated metastable pressure lower 
than the measured value) a compression wave followed by 
an expansion wave was observed in the driven fluid. Within 
the accuracy of the measurements, the strength of the 
compression wave agreed with the predicted value. How- 
ever, the expansion wave was not consistent with the two- 
step expansion process. The rise time of the compression 
wave was also about 1-1/2 millisec. 
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THE INFLUENCE OF SOUND ON FREE CONVECTION 
FROM A HORIZONTAL CYLINDER IN AIR 


(L. C. Card No. Mic 59-6205) 


Richard Meyer Fand, Ph.D. 
Cornell University, 1959 


This study consisted of an experimental investigation 
of the rate of convective heat transfer from a horizontal 
cylinder, 3/4” in diameter, under the following four differ- 
ent test conditions: 


CONDITION’ I - Free Convection Without Sound 


CONDITION II - Free Convection With Superposed 


Plane Stationary Transverse* Sound 
Fields, Cylinder Located at Antinodes 


Free Convection With Superposed 
Simple-Harmonic Plane Stationary 
Transverse Sound Fields, Cylinder 
Not at Antinodes 


Free Convection With Superposed 
Simple-Harmonic Plane Progressive 
Transverse Sound Fields 


CONDITION If 


CONDITION IV 


A total of 214 test runs were performed, for which the 
ranges of the experimental variables were: 


- OF to 250° F 
sound frequency, f - 1100 cps to 6120 cps 
SPL, db (re 0.0002 microbar) - 0 db to 151 db 


thermal potential, At 


It has been shown that for the case of plane stationary 
sound waves, a critical sound pressure level exists, be- 
tween 136 and 140 db, depending on frequency, below which 
the heat-transfer coefficient is unaffected, and above which 
the rate of heat transfer rapidly increases with increasing 
intensity. This rapid rise in the coefficient of heat trans- 
fer is not, however, maintained indefinitely; eventually a 
stage is reached, between 142 and 146 db, depending on 
frequency, beyond which the increase in the rate of heat 
transfer is less rapid. In the presence of intense sound 
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(SPL = 151 db) the heat-transfer rate has been observed to 
increase by a factor of approximately 3 over the free con- 
vection rate without sound at the same At. Heat-transfer 
effects of this magnitude can doubtlessly be utilized to im- 
prove the efficiency of certain types of heat-transfer 
equipment. 

A flow visualization study has revealed the existence 
of a hitherto unreported type of vortex flow in the neigh- 
borhood of a heated cylinder exposed to transverse sound 
fields; this motion, apparently the result of thermo-acous- 
tic transduction, is the agent which causes the rate of heat 
transfer to increase. When this vortex flow, called 
“thermo-acoustic streaming,” is fully developed, the coef- 
ficient of heat transfer obeys a well-defined power law. 
This law has been determined empirically and has been 
expressed with a high degree of consistency by a pair of 
correlation equations, one of which is dimensional, the 
other dimensionless. For frequencies below approximately 
2000 cps, these correlation equations take the following 
simple forms: 


0.722[ at (y f)2,] (1) 


a 


14.2 [(GrPr); (M,)2, ]** (2) 


hy 
(Nu) ¢ 


where h, is the coefficient of heat transfer in the presence 
of sound in Btu/hrft® °F, y is the harmonic displacement 
amplitude in feet, f is the frequency of sound in cps, (Nu); 
and (GrPr); are the Nusselt number and the Grashof- 
Prandtl product, evaluated at the mean film temperature, 
M, is the vibration Mach number, evaiuated at the ambient 
temperature, and the subscript av. implies that the quan- 
tity in parenthesis is to be averaged over the diameter of 
the cylinder. The quantities (y f)? and (M,)? are propor- 
tional to the vibrational kinetic energy density in a sound 
wave. 

For operating frequencies equal to or less than 1500 
cps, data taken under Conditions II, Il, and IV were identi- 
cal, within the experimental limits of error. This fact has 
led to the conclusion that for sufficiently low frequencies, 
the relative vibratory motion is the sole factor which in- 
fluences the heat-transfer rate. Hence it is anticipated 
that Equations (1) and (2) are also valid for the case of 
transversely vibrating horizontal cylinders in otherwise 
undisturbed air. Equations (1) and (2) predict that the co- 
efficient of heat transfer is independent of the cylinder di- 
ameter, Do. This aspect of the problem requires further 
investigation. It is probable, however, that these equations 
are valid for 0.5” < Do < 1”; this range covers a large 
number of cases of practical importance. 

In the course of this investigation, a novel method of 
visualizing stationary sound waves, employing a thin in- 
candescent wire, has been developed. Due to its simplic- 
ity, this hot wire arrangement promises to be a valuable 
tool for the further study of thermo-acoustic streaming. 

In addition, it has been observed that under certain condi- 
tions, thermo-acoustic effects have caused the hot wire to 
“flutter.” This coupling between thermo-acoustic effects 
and mechanical vibrations may be a clue to the cause of 
hitherto unexplained failures of equipment operating in in- 
tense sound fields. 

Microfilm $3.30; Xerox $11.20. 255 pages. 


*The term “transverse” herein refers to waves whose 
direction of propagation is horizontal and normal to the 
axis of the test cylinder. 





THEORY AND DEVELOPMENT OF A SIMPLE TURBINE 
AS A PRIME MOVER FOR UTILIZATION 
OF SOLAR ENERGY 


(L. C. Card No. Mic 59-5793) 


Bruno Sigvard Leo, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor S. T. Hsu 


The purpose of this investigation was to develop a sim- 
ple turbine that can be used as a solar engine in underde- 
veloped and arid areas of the world. 

The turbine should have a low manufacturing cost, easy 
maintenance, and high reliability. Its efficiency should be 
competitive with the efficiency of other small steam prime 
movers when operating on low pressure saturated steam 
that is generated by a simple solar boiler. 

All the requirements above have been satisfied and the 
test results of the turbine are very satisfactory. Equations 
and curves necessary for the design of the turbine are de- 
rived and shown. The theoretical horsepower produced by 
the turbine at various steam quantities and pressures is 
shown together with thermal brake efficiencies. Rotational 
loss curves are constructed and compared with actual ro- 
tational losses. 

Tests were performed with the combination of turbine 
and a centrifugal pump. The turbine was also compared 
with five other small steam prime movers of various de- 
sign. 

The thermal brake efficiency of the turbine is low 
compared to a Carnot engine operating between the same 
temperature limits. However, the results of the compari- 
son show that the turbine has a thermal brake efficiency 
that is well competitive to the thermal brake efficiency of 
the other small prime movers for the saturated steam 
pressures of 50- and 65 psia. 3 

The great advantage of the turbine is its low manufac- 
turing cost, simple design, easy maintenance, and high re- 
liability. Microfilm $2.00; Xerox $5.40. 107 pages. 


A THEORY OF FATIGUE FAILURE 
(L. C. Card No. Mic 59-5927) 


Charles Dudley Nash, Jr., Ph.D. 
The Ohio State University, 1959 


Existing theories regarding the basic mechanism of 
fatigue failure are reviewed. A new theory of fatigue fail- 
ure is proposed which does not require actual fatigue test 
data for calibration of the theory. The unified theory is 
based on the application of a Boltzmann distribution to slip 
planes in highly stressed regions of metallic parts. Re- 
sults indicate that fatigue crack initiation commences with 
the first cycle of loading from a microscopic standpoint. 
Order of magnitude results for a notched aluminum part 
are in reasonable agreement with experimental results. 

Microfilm $2.00; Xerox $4.00. 75 pages. 
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A FUNDAMENTAL STUDY ON THE TRANSPORT 
PHENOMENA IN CONTINUUM, TRANSITION, 
AND FREE MOLECULAR FLOW 


(L. C. Card No. Mic 59-4827) 


Tzy-cheng Peng, Ph.D. 
Northwestern University, 1959 


The different characteristics of transport phenomena 
in continuum and free molecular flow lie in the predomi- 
nance of different types of collision, namely, the molecule- 
molecule collision for the continuum flow and the mole- 
cule-wall collision for the free molecule flow. On this 
basis, a modified version of the existing molecular theory 
is developed to take into consideration the molecule-wall 
collision in addition to the intermolecular collision. Be- 
ginning with a fundamental equation for the probability 
function of locating one molecule, a general equation simi- 
lar to the Boltzmann’s integro-differential equation is ob- 
tained. According to the ratio of the mean free path, r,,, 
in the gas to the mean distance, r)y, from the position 
under consideration to the wall, the following classification 
of different regimes characterizing the different kinds of 
transport phenomena in fluid mechanics is proposed, that 
is, 


for 0<r,/ty< 90.1 
0.1 <r, /ry < 10 
10<r,/Tu< © 
Microfilm $2.00; Xerox $3.60. 61 pages. 


the continuum flow, 
the transition flow, and 


the free molecule flow 


THE PREDICTED AND MEASURED VARIATIONS IN 
LOCAL SURFACE TEMPERATURES 
UNDER BOILING WATER 


(L. C. Card No. Mic 59-5824) 


Frank William Schmidt, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Shao T. Hsu 


An investigation of the surface temperature variation 
during nucleate pool boiling at atmospheric pressure was 
conducted. The effect of surface temperature, heat flux 
and heating surface material was investigated. The tem- 
perature variation of the surface was found by a specially 
fabricated thermocouple placed in contact with it. The 
average maximum temperature variation may be found 
from the following equation: 


( fey q AT sur-sat 
ATavg max ~ © \4 =} k 


The exponent, a, is a function of surface roughness. The 
rate of heat flow was denoted by q in BTU/Ft -Hr, a the 
thermal diffusivity in Ft?/Hr, f the frequency of variations 
in cphr, k the thermal conductivity in BTU/Ft-Hr-’ F and 
ATsur-sat the temperature difference between the heating 
surface and the saturation temperature of water. The co- 
efficient, c, and the exponent, a, were determined experi- 
mentally for various heating surface materials and sur- 
face finishes. Microfilm $2.35; Xerox $8.20. 179 pages. 








THE INFLUENCE OF FREE-STREAM TURBULENCE 
ON THE LOCAL COEFFICIENT OF HEAT TRANSFER 
FROM A FLAT PLATE 


(L, C. Card No. Mic 59-4359) 


Hung-En Wang, Ph.D. 
Brown University, 1959 


The work described here is a continuation of that of 
Kestin and Maeder on the influence of free-stream turbu- 
lence on the coefficient of heat transfer. The present in- 
vestigation is mainly concerned with the case of a flat 
plate at zero incidence i.e. at zero pressure gradient. It 
has been shown by Kestin and Maeder that in the case of 
circular cylinders, the free-stream turbulence causes in- 
creases in the mean coefficient of heat transfer. They 
also demonstrated that there exist two effects: (1) the 
free-stream turbulence causes earlier transition of the 
flow in the boundary layer from laminar to turbulent, as is 
well known, and (2) it causes local changes in the behavior 
of the boundary layer, affecting the mean value of the coef- 
ficient of heat transfer. The existence of the local effect 
has also been observed experimentally by other investiga- 
tors. 

The experimental arrangement used in the present in- 
vestigation is described in detail. The techniques em- 
ployed during the measurement are also described and the 
accuracy is carefully examined. The pressure gradients 
in the free-stream and along the flat plate and the velocity 
profiles in the boundary layers are measured in order to 
compare the flow conditions with the ideal case considered 
in the theory of viscous fluids. 

The results show that the free-stream turbulence does 
not exert any local effect on the laminar and the turbulent 
boundary layers. The only effect due to turbulence is to 
advance the position of the point of transition as already 
known. Clearly, a remarkable difference exists between 
the case of cylinders and that of a flat plate. 

An attempt is made to explain this difference. In the 
analysis the problem is idealized by assuming that the 
free-stream velocity oscillates about a mean steady value 
in its own direction. It is shown that if the free-stream 
oscillations are to produce an effective change in the 
boundary layer, the amplitude of the oscillations must be 
very large and must vary strongly in the main flow direc- 
tion, In the case of a flat plate, the turbulence intensity 
which is a measure of the amplitude of oscillations is 
small and varies only slightly in the direction of the main 
flow because the turbulence screen is placed far upstream 
from the leading edge. Consequently, no effective change 
on the local coefficient of heat transfer is found, How- 
ever, in the case of cylinders, the turbulence intensity 
near the forward stagnation point cannot be thought of as 
being small because the flow in front of it is decelerating. 
Piercy and Richardson experimented on an airfoil and 
showed the amplitude of the oscillations increases rapidly 
as the flow approaches the stagnation point, Furthermore, 
the decreasing pressure downstream from the stagnation 
point causes the amplitude of oscillations to vary strongly. 
Therefore, a large effect is most likely. 

Since the preceding analysis proves to be useful, it is 
felt necessary to solve the boundary layer and energy 
equations for a related problem involving free-stream 0s- 
cillations. Solutions are presented for the case of a flat 
plate in a free-stream whose velocity is represented by 
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U(x,t) = U,[1 + A cosw (F, - t)] , 


for the case when the amplitude A and the frequency w are 
both small. The results of the theoretical calculation show 
that no measurable effect on the rate of heat transfer can 
be found. No attempt is made to solve the problem for 
cylinders. | 

Preliminary results are also obtained with a flat plate 
when a large favorable pressure gradient is imposed on it. 
A large effect on the rate of heat transfer is found in the 
laminar range. The results are qualitatively consistent 
with the foregoing discussion. However, quantitatively, it 
appears that the measured effects cannot be explained if 
two-dimensional flow in the boundary layer is stipulated. 
Thus, it would seem that the conclusions advanced recently 
by the workers at the National Bureau of Standards, namely 
that even in the case of a flat plate the flow in the boundary 
layer is essentially three-dimensional, finds support in the 
results of the present work. 

Microfilm $2.00; Xerox $6.20. 130 pages. 


A CLASS OF EXACT SOLUTIONS 
OF THE MAGNETOHYDRODYNAMIC 
NAVIER-STOKES EQUATIONS 


(L. C. Card No. Mic 59-5247) 


Ching-Sheng Wu, Ph.D. 
Princeton University, 1959 


The study of the dynamics of electrically-conducting 
fluids in the presence of magnetic field has received con- 
siderable amount of attention in recent years. The general 
theory developed so far may be grouped into two distinct 
branches, namely the classical magnetohydrodynamics and 
the so-called plasma dynamics. The classical magneto- 
hydrodynamics is formulated essentially based only upon 
macroscopic considerations. The conventional continuum 
theory is adopted so that the behavior of the fluid and the 
electromagnetic phenomena are described by certain hy- 
drodynamic and electromagnetic relations. However, the 
classical macroscopic description is not generally valid 
for all classes of magnetogasdynamic problems. In many 
cases, the microscopic electromagnetic phenomena re- 
sulted from the relative motions and the mutual interac- 
tions between the charged and neutral particles become 
important. Therefore, the study of this class of problem 
must go into what is conventionally known as kinetic the- 
ory. In order to differentiate this microscopic formulation 
from the classical continuum theory, the name of plasma 
dynamics is often used, 

According to our present knowledge, the microscopic 
approach is rather difficult. The physical complications 
and mathematica] complexity are the essential drawbacks 
of the developmen. of the general theory along this line. 
Theoretical studies thus still remain in a very primitive 
stage, For this reason, the continuum theory (because of 
its simplicity) becomes valuable for prospecting many en- 
gineering applications of the hydromagnetic principle. 

The continuum hydromagnetic theory is described by 
two sets of fundamental equations, namely, the hydrody- 
namic equations (including the ponderomotive force) and 








the electromagnetic equations which consist of the Max- 
well’s field equations and the Ohm’s law of a moving me- 
dium. Generally speaking, magnetohydrodynamics extends 
the validity of the classical theory of fluid dynamics to in- 
clude the “ponderomotive” force. Nevertheless, the inclu- 
sion of the interaction between the motion of the conducting 
fluid and the induced magnetic field introduces considera- 
ble mathematical complexity, especially when the fluid is 
considered to be viscous, 

The general methods of solving magnetohydrodynamic 
problems may be grouped into two classes: the approxi- 
mate method:and the method of “similar solution.” The 
approximate methods are essentially based on two funda- 
mental concepts: the small perturbation scheme and the 
boundary layer approximation, Most of the existing solu- 
tions have been obtained by method of this class. On the 
other hand, the method of “similar solution” is the only 
method which will yield “exact” solutions, especially in 
two- and three-dimensional cases. Unfortunately, this 
method is applicable only to a limited number of problems, 
i.e., there are two necessary conditions to be fulfilled to 
guarantee the existence of such solutions. One condition is 
that the independent variables must be “separable.” By 
“separable” here, we mean that the original system of 
partial differential equations is ultimately reducible to a 
system of ordinary differential equations. The second re- 
quirement is that the prescribed boundary conditions must 
be compatible with the postulated functional forms of the 
“similar solutions.” This simply requires that the equa- 
tion system and boundary conditions in terms of similarity 
solutions must be self-consistent. However, these two re- 
quirements are not simultaneously met for the majority of 
hydromagnetic problems of physical interest. As a result, 
exact solutions are thus, in general, scarcely feasible even 
when the fluid is treated to be inviscid and incompressible. 
For this reason, approximate methods of solution are fre- 
quently employed. 

However, it is the purpose of this dissertation to pre- 
sent a class of exact solutions of the incompressible mag- 
netohydrodynamic Navier-Stokes equations. Here, by 
exact solutions, we only mean that no linearization or 
boundary layer approximation is necessary in obtaining 
such solutions, Of course, this does not imply that these 
solutions must be physically realistic. 

The major contents of the subsequent discussions are 
grouped into three parts. All these three parts are essen- 
tially independent in nature. Each part again consists of 
two essential portions: the introductory theory and the 
similarity solution. The introductory theories are obtained 
by generalizing the existing theorems in the classical fluid 
dynamics and the solution following that introductory the- 
ory may conclude its direct or indirect applications. The 
Table of Contents of all three parts will be given sepa- 
rately, so that the individual picture of each part can be 
visualized conveniently. 
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THE TURBULENT BOUNDARY LAYER AT LOW 
REYNOLDS NUMBER WITH UNSTABLE DENSITY 
STRATIFICATION PRODUCED BY HEATING 


(L. C. Card No. Mic 59-6147) 


Jack Edward Cermak, Ph.D. 
Cornell University, 1959 


The purpose of this study is to determine the effects of 
buoyancy forces (created by an unstable vertical distribu- 
tion of density) upon the characteristics of a turbulent 
boundary layer formed over a heated boundary which is an 
horizontal plane, Through use of a low-speed air flow, a 
boundary layer may be formed in which the forces associ- 
ated with free convection approach the order of magnitude 
of forces associated with forced convection; hence, con- 
siderable interaction between the diffusing heat and the 
momentum characteristics of the boundary layer results. 
The theoretical and experimental studies are confined to a 
fluid flow in which: 1) the fluid is a gas; 2) the mean flow 
is 2-dimensional and steady; 3) the longitudinal-pressure 
gradient is zero; 4) no nuclear or chemical reactions oc- 
cur; 5) negligible effects due to electrical or magnetic 
fields occur; and 6) the heated boundary has an isothermal 
surface, 

In the theoretical study, equations for the conservation 
of mass, momentum and energy for a compressible gas 
with heat transfer are used, The effects of a non-uniform 
temperature field are introduced by considering the den- 
sity to be inversely proportional to the absolute tempera- 
ture, and the dynamic viscosity and thermal conductivity 
to be proportional to the absolute temperature. These 
equations are written for a turbulent fluid following the 
method of Reynolds, The orders of magnitude of all terms 
appearing in the equations are estimated in terms of two 
dimensionless ratios -- boundary layer thickness divided 
by length of heated plate, 5/L, and difference between 
plate-surface and ambient-air temperatures divided by 
ambient-air temperature, At/t,. Dimensionless forms of 
the equations are written and the dimensionless parame- 
ters governing the flow are obtained. An extension of von 
Karman’s momentum integral is made to the case of a 
boundary layer with density stratification. 

An experimental study was conducted in a low-speed 
wind tunnel in which data were obtained for each of the fol- 
lowing combinations of mean velocity u, and difference be- 
tween plate-surface and ambient-air temperature At: (6 
ft/sec; 0, 19, 124°F), (17 ft/sec; 0, 81°F) and (35 ft/sec; 
0°F). Measurements of the vertical profiles of mean ve- 
locity and temperature, intensities-of-velocity and -tem- 
perature fluctuations and one-point correlations between 
vertical and longitudinal components of the velocity fluctu- 
ations were made. All velocity measurements were made 
by hot-wire anemometry. Mean temperatures were meas- 
ured with copper-constantan thermocouples and tempera- 
ture fluctuations were measured with a resistance ther- 
mometer, 


Results obtained during the course of this study are the 
following: 


1. The flow characteristics depend upon six dimension- 
less parameters -- Froude number, Reynolds number, 





Prandtl number, Eckert number, temperature ratio, 
and the ratio of specific heats. 


When approximated to 0(5/L)*, the momentum integral 
for a boundary layer with density stratification yieldsa 
practical equation for calculation of the boundary shear. 


A stratification parameter composed of the product of 
the temperature ratio and a Froude number raised to 
— tau ° 
the minus one-half power, (at/Ta)( meee, ,isa 
good measure of the relative effects produced by the 
unstable density stratification. The acceleration of 
gravity is denoted by g and 6$* is the momentum thick- 
ness at the beginning of the heated plate. 


The boundary shear increases as the stratification pa- 
rameter increases when the Reynolds number R,; com- 
posed of the ambient air speed, ambient kinematic vis- 
cosity and heated plate length is held constant. 


The mean-velocity distribution appears to follow the 
same logarithmic form throughout the major part of the 
boundary layer as the stratification parameter in- 
creases in magnitude, i.e., no distinction appears be- 
tween an “inner” and “outer” portion of the layer. 


The turbulent shear stress at about 6/5 above the 
boundary exceeds the boundary shear stress as the 
stratification parameter is increased. 


The correlation coefficient for vertical and longitudinal 
components of velocity fluctuations approaches -1 as 
the stratification parameter is increased. 


The vertical distribution of eddy viscosity becomes 
non-uniform with a maximum value occurring between 
two and three displacement thicknesses above the 
boundary. The maximum value increases in proportion 
to the increase in magnitude of the stratification pa- 


rameter. 
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QUASI-ORTHOGONAL MODES 
OF DYNAMICAL SYSTEMS 


(L. C. Card No. Mic 59-6049) 
Yellappa Chidananda Das, Ph.D. 
University of Minnesota, 1959 


The analysis of the transient and steady state vibra- 
tions of structures, governed by second order linear dif- 
ferential equations, does not involve any difficulty, as long 


‘as the boundary conditions for the structure are those as- 


sociated with a linear relationship between the differential 
coefficients of the displacement taken with respect to space 
coordinates. By the technique of separation of variables, the 
solutions of such problems can be expressed in terms of a 
countably infinite set of positive eigenvalues and corre- 
sponding eigenfunctions, which form a complete orthogonal 
system. If, however, the boundary conditions of the struc- 
ture involve differential coefficients taken with respect to 
time, instead of space, the technique of separation of vari- 
ables breaks down completely. In this case the eigenvalues 
themselves, as it were, enter the boundary conditions. 
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There is no set of orthogonal eigenfunctions, and the eigen- 
values in general are complex. 

The technique of separation of variables can be applied 
to the analysis of vibration problems with boundary condi- 
tions involving time derivatives by the extension of the 
idea of orthogonality. The solutions of these problems can 
be obtained by means of two infinite sets of eigenvaiues 
and eigenfunctions. Between these sets of eigenfunctions 
certain relations termed ‘quasi-orthogonal relations’ do 
exist. With the help of these quasi-orthogonal relations, 
the given initial conditions and the exciting force can be 
expanded in an infinite series of the two sets of eigenfunc- 
tions. Neither set is orthogonal in any sense. 

If the time derivative entering the boundary condition 
is a first derivative, it physically implies either a trans- 
lational or a rotational dashpot of linear viscosity. Two 
such examples are worked in detail. One of these is the 
longitudinal vibration of an elastic bar with a terminal 
dashpot. The other is the vibration of a circular plate with 
viscous restraint against rotation at its boundary. 

From the mathematical point of view the structural vi- 
bration problem treated is identical with that of the tran- 
sient analysis of electrical circuits, having distributed 
capacity and inductance and terminated by a lumped resist- 
ance. A problem in heat conduction can also be formulated 
for which the above technique is applicable. 
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A GENERALIZED THEORY 
FOR WORK-HARDENING MATERIALS 


(L. C. Card No. Mic 59-6031) 


Parviz Mahmoodi, Ph.D. 
University of Minnesota, 1959 


This thesis presents the detailed evaluation of the the- 
oretical forms of the inelastic coefficients in the stress- 
strain law for a generalized work-hardening material 
obeying the postulates of Warner and Handelman, The 
evaluation is carried out for various base states of stress 
by superposing a number of incremental states of stress 
on each base state and assuming the nature of the strain 
rate response for each, 

The coefficients are expressed as functions of some 
material properties, which should be obtained experimen- 
tally. A few assumptions have been made regarding the 
functional dependence of the material parameters. Com- 
parison with the experimental works of Naghdi and others 
indicate that the assumed dependence of the material pa- 
rameters are approximately correct. In verifying and also 
to obtain numerical values for the parameters for each 
material, a set of new experiments have been proposed, 
The law is applied to two problems, structural stability 
and fully plastic beam. A general governing differential 
equation for fully plastic beam under combined torsion and 
tension is obtained. 
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BUCKLING OF AN OIL WELL CASING 
(L. C. Card No, Mic 59-4728) 


James Donald Matheny, Ph.D. 
The University of Texas, 1959 


Supervisor: Professor Dr. William J. Carter 


A solution to the problem of the buckling of a column 
on an elastic foundation is effected by numerical technique. 
The solution allows variation in cross section, axial load, 
and elastic foundation as a function of length along the col- 
umn, Both critical load and the shape of the buckled mem- 
ber are determined, 

A comparison is made to approximate solutions ob- 
tained by Rayleigh’s method. The numerical solutions are 
both stable and convergent. 
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AN ANALYSIS OF THE FORCED PERIODIC MOTION 
OF A NON-LINEAR NON-CONSERVATIVE 
ONE-DEGREE-OF-FREEDOM OSCILLATOR 


(L. C. Card No, Mic 59-6153) 


Harry Clarence Peterson, Ph.D. 
Cornell University, 1959 


This thesis is a study of the forced periodic motion of 
a system consisting of a mass M attached to a support by 
a thin uniform rod, The mass of the rod is assumed to be 
negligible in comparison to the mass M so that the system 
reduces to a one-degree-of-freedom oscillator in which 
the rod serves as the spring element. The rod is referred 
to as a “material spring.” , 

In the analysis of the motion the material spring is 
represented by a heuristic model consisting of a parallel 
arrangement of two conservative springs (S and C) anda 
friction element (D). The restoring force (FR) exerted by 
the material spring is written as the sum of the forces ex- 
erted by S, C, and D: 


(1) Fp = Fs + Fo + Fp . 
The spring S is assumed to be a linear spring with con- 
stant K, > 0: 


(2) Fs = Kox(t) where x(t) is the displacement of the 
mass M, 


The spring C is assumed to be a non-linear conservative 
spring which exerts a force which is an odd function of the 
displacement x(t): 


(3) Fo = Ko[ex + €sx] . 


The friction element D is assumed to exert a force whose 
direction is opposite to that of the velocity of the mass M 
and whose magnitude is an even function of the displace- 
ment x(t): 


-X 
(4) Fp = gy [Koleo- €2x* - €4x*)] , 
where €,- €,x”- €,x*2 0, and where we 


define (*) = d/dt and Gi #0. 
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The parameters €,, €,, €2, €s3, and €, appearing in the 
equations for Fc and Fp are not restricted to constant 
values. For motion of the system with |x|>0 moving from 
A(x a= a) to B(xp = b), the e-parameters are inthe general 
case even functions of the displacement at A. Motions of 
the system which satisfy the following assumption are in- 


vestigated: 
(5) x(~) >0 for 2Nn < yo <(2N + 1)7; 

x(y) <0 for (2N + 1)17< yo <2(N + 1)7; 

x(2Nm) = - Xo= - x((2N + 1)7]; 

x'(2Nm) = x’[(2N + 1)7] = 0 

where N is anintegerandgeut -y. 

For motions, x(@), of the system satisfying assumption 

(5) the force-displacement diagram (-F Rp vs. x) is a hys- 
teresis loop bounded by two fourth-order polynomial curves 


and enclosing an area equal to the energy (AW) dissipated 
in the material per cycle of vibration. The specific energy 


loss for the system is defined as 
1 

4le-7F 

AW er 
(6) Sw * 


1 
2 4 
E,Xo = 5 €4X5] 


1 
Xo[1 - €, - 3 EsXo] 





The shape of the hysteresis loop depends on the e-parame- 
ters which become functions of the amplitude, (x,), when 
x(@) satisfies assumption (5). By choosing the e-~parame- 
ters the shape of the hysteresis loop and the equation of 
motion are modified. Several specific cases are discussed. 


Introducing the assumption (5) and using the Fourier 


series expansion for the function G(@) ={ 2 ~ po Saat , 
nay 


the equation of motion for the mass M is written in the 
form 


(7) Bx” + [(1 - €,)x - &x*] = T(g + y) 


4 © sin(2k + 1 
= 7 [Eo - € x" - ex] = - + = ? 

2 
Mu" and (') = d/dd . 

K, 

An approximate solution of equation (7) for T(¢ + y) 
= q sin(? + y) is obtained by assuming a first approxima- 
tion for x(¢), m4?) = - x,cos ¢, and obtaining a second 
approximation x(?)() in the form of a Fourier series. 

For the case €9= €o(Xo); €, = €,(Xo); €2= €s = €4= 0, the 
hysteresis loop is a parallelogram bounded by two lines of 
slope K,[1 - €,(x,)] and two lines of length 2K,¢€,(x,). The 
system is piece-wise linear and is described by the two 
equations: 


(8.a) Px, + (1 - €,)x, = T(g + W) - €o(Xo) ; 
(8.b) 6’x’s + (1 - €:)X2. = T(P + W) - €o(Xo) ; 


where the subscript 1 denotes motion in the 
+x-direction. 


and where the subscript 2 denotes motion in the 
- x-direction. 


An exact solution of the equations (8) is obtained for the 
case T(¢ + y) = q sin(? + y). This solution is analysed in 
detail, The assumption (5) is found to hold only if 





where f* = 


€ - 
(9) regme a(3w) <pa for <7 <2 9? = AGE 


(1-€,)x0o 4\2W 





Equations describing the propagation of a small perturba- 
tion of the boundary conditions of the motion are derived. 
Two examples of Case I are noted: (1) For €) = xs, a con- 
stant, e, = 0, the system becomes a simple harmonic oscil- 
lator with Coulomb damping. (2) For €)= €X,, € a constant, 


€,= 0, the quantity 2 = 4¢€ is independent of amplitude 


and frequency. Resonance curves are plotted for several 
values of ¢€. Microfilm $2.00; Xerox $4.40. 84 pages. 
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AN ACOUSTIC STUDY OF LOW TEMPERATURE AGING 
IN ALUMINUM — 4.2% COPPER ALLOY 


Charles Chiou, Ph.D. 
Northwestern University, 1959 


Adviser: M. E, Fine 


The present investigation is to study the kinetics of 
formation of Guinier-Preston zones of the first kind during 
aging through measurement of Young’s modulus by a dy- 
namic method. The principal findings of this study are: 


1. The activation energy for growth of G-P I zones 
near room temperature is about 12 + 2 Kcal/ 


mole. 


The time exponent, m, in the equation for phase 
separation is found to be close to $ for room tem- 
perature aging of a water-quenched specimen, and 
approximately 1 for that of an oil-quenched speci- 
men, 


Suggestions of others that nuclei for G-P I zones 
form athermally upon quenching are confirmed. 


. The rate of increase in change of fractional fre- 
quency during growth of G-P I zones increases 
with aging temperature. 


The rate of movement of coppex atoms during 
growth of G-P I zones near room temperature is 
much greater than the rate calculated from the 
high temperature relation for the copper diffusion 
coefficients. 


The rate of increase in change of fractional fre- 
quency during the initial growth of G-P I zones in- 
creases with increasing quenching speed. 


The presence of grain boundaries does not seem to 
affect the growth rate of G-P I zones. 


An incubation period is generally observed during 
reaging after reversion. The rate of change of 
fractional frequency during reaging is always 
slower than that of direct aging. 


Homogenizing temperature appears to affect the 
initial values of resonant frequency and hardness 
slightly, but not the growth rate of G-P I zones. 
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10. Probably more copper atoms are in the matrix 
after reversion than after quenching due to the 
fact that the initial values of resonant frequency 
and hardness in the case of reaging after rever- 
sion are always lower than that of direct aging 
after quenching. 


11. The results are most satisfactorily explained on 
the basis of the hypothesis due to Seitz that bulk 
diffusion with an excess number of quenched-in 
vacancies is the controlling process for growth of 
G-P I zones near room temperature. 


12. Young’s modulus measurements are orientation 
dependent. The total change in fractional fre- 
quency during growth of G-P I zones along [100] 
direction is about 0.4 to 0.5%, and for along [111] 
direction is estimated to be 0.03 to 0.04%. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


QUENCH-HARDENING AND QUENCHED-IN 
VACANCIES IN GOLD 


(L. C. Card No. Mic 59-4820) 


Masahiro Meshii, Ph.D. 
Northwestern University, 1959 


Adviser: J. W. Kauffman 


The purpose of this study was to investigate the nature 
of quench-hardening and also related problems concerning 
the migration of point defects. Mechanical tests and elec- 
trical resistivity measurements were the methods em- 
ployed in this investigation. 

The effect of quenching from temperatures inthe range 
of 500°C to 1050°C on the mechanical properties of 99.999% 
purity gold wires was studied over the range of cooling 
rates from 1000 to 60,000°C/sec. The specimens were 
deformed in tension at various temperatures from liquid 
nitrogen to 250°C. Upon aging at temperatures of 25°C, 
60° C, and 100°C subsequent to quenching, the yield stress 
was found to increase markedly, depending on the cooling 
rate and the quenching temperature. No effect was found 
for a rate of cooling of 1000°C/sec. A sixfold increase of 
the yield stress occurred upon quenching from 1030°C with 
a rate of cooling of 60,000° C/sec, 

The activation energy corresponding to the rate of in- 
crease in yield stress was 0.7 ev upon aging at 25°C to 
100°C. Variation of the testing temperature from -196°C 
to 150°C had no effect on the increase in yield stress re- 
sulting from quenching and aging. However, a considera- 
ble decrease in the yield stress of quenched samples was 
observed for tests at 250°C. No resoftening was caused 
by annealing at 250°C. Appreciable softening was observed 
above 600°C for anneals of one hour. The rate of resoft- 
ening depended considerably on the annealing temperature 
and this dependency yielded a phenomenological activation 
energy of 4.7 ev. 

The effect of quenching temperature can be divided 
into three temperature regions when the complications of 
quenching strains are not present, Region I depends es- 
sentially on quenching speed and lies from about 930°C to 
the melting point of gold for a 30,000°C/sec cooling rate; 








region II lies just below and extends down to 740°C, and 
region III below 740°C, The dependence of yield stress on 
quenching temperature in region II gave a formation energy 
of 1.1 ev. 

Various possible hardening mechanisms due to 
quenched-in vacancies were presented and discussed in 
the light of the present experimental results mentioned 
above. Finally it was suggested that tetrahedral stacking 
faults observed by Hirsh using an electron microscope are 
the most satisfactory explanation for the observed results. 
The mechanism of resoftening from quench-hardening was 
proposed to be the nucleation of new Shockley partial dis- 
location rings on the tetrahedral stacking faults. 

The accelerated decay of quenched-in resistivity due to 
deformation was studied, The resistivity measurements 
were carried out at 4.2°K. A change in kinetics and a de- 
crease of the activation energy for migration of point de- 
fects was found to result from plastic deformation. Inter- 
stitial atoms generated by deformation were suggested to 
be responsible for the observed low activation energies. 

Microfilm $2.00; Xerox $5.40. 109 pages. 
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THE EFFECT OF CENTRIFUGAL FORCE ON THE 
DECONTAMINATION FACTOR IN THE EVAPORATION 
OF RADIOACTIVE SOLUTIONS 


(L. C. Card No. Mic 59-4914) 


Gerald Hugh Golden, Ph.D. 
University of Michigan, 1959 


This thesis reports an experimental investigation of 
the mechanism of decontamination of the vapor produced 
in a centrifugal evaporator for concentrating radioactive 
solutions. In this evaporator the feed solution flowed down 
the inner wall of a vertical rotating aluminum drum that 
was heated by means of electrical resistance heaters in an 
air jacket surrounding the drum, The feed solution con- 
sisted of five liters of an aqueous solution of strontium-89 
at an initial specific activity of one millicurie per liter. 

The vapor from the centrifugal evaporator was passed 
into a condenser, and the resulting condensate was passed 
through the counting system which consisted of a thin- 
walled Geiger tube surrounded by a cationic ion exchange 
resin bed. As the condensate passed through the counting 
system, its strontium-89 content was transferred quantita- 
tively to the resin bed where it was counted by the Geiger 
tube. For a given feed rate to the counting system, the 
rate of increase of the observed count rate in the resin 
bed was a measure of the specific activity of the conden- 
sate. 

A total of 31 runs was made upon the final modification 
of the centrifugal evaporator to measure the decontamina- 
tion factor under various operating conditions. In all runs, 
the feed rate to the evaporator was held constant at about 
460 milliliters per minute, In 13 of the runs, the vapori- 
zation rate was set at about 10 milliliters per minute, in 
10 runs at about 15 milliliters per minute, and in 8 runs at 
about 19 milliliters per minute. At each of these three 
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vaporization rates, the angular velocity of the evaporator 
was varied from about 400 - 1100 RPM. 

It was found that for each of the three vaporization 
rates, the decontamination factor increased in an approxi- 
mately exponential manner with increasing evaporator 
speed, A theory predicting this exponential relationship 
was derived, based upon a model of de-entrainment from 
the vapor stream of liquid droplets produced by bursting 
bubbles of vapor at the free surface of the liquid. In order 
to derive the theory, it was necessary to assume a distri- 
bution in diameter of the droplets injected into the vapor. 
A distribution of the form N(D) = N.D~e~ D was found 
to predict the exponential relationship between the decon- 
tamination factor and the evaporator speed. Here Nj,isa 
normalizing function and D is the most probable diameter 
of an entrained droplet. The experimental data indicated 
that Dy was essentially constant for the range of vaporiza- 
tion rates studied. It was also observed that N, increased 
at a greater than linear rate with increasing vaporization 
rate. The maximum decontamination factor produced by 
the centrifugal evaporator in this experimental program 
was 6.3x10°, 

Finally, it was postulated that by increasing the speed 
of rotation of the evaporator considerably, a speed would 
be reached at which bubble formation in the liquid would 
cease, and there would be no entrainment of droplets by 
the vapor. It was not found possible to attain the necessary 
speed to reach this point with the evaporator employed in 
the present study. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


THE EVALUATION OF 
NUCLEAR REACTOR PARAMETERS 
FROM MEASUREMENTS OF NEUTRON STATISTICS 


(L. C. Card No. Mic 59-3937) 


William Karnes Luckow, Ph.D. 
University of Michigan, 1958 


The primary aims of this study were to develop a sta- 
tistical method for the evaluation of the parameters of 
neutron multiplying systems and to demonstrate that the 
fluctuations, at least in the case of light water moderated 
systems, may be measured using conventional counting 
equipment. 

The theory of the neutron statistics of a counting type 
experiment performed on a neutron multiplying medium 
was developed from both physical arguments and abstract 
mathematical arguments, Although one of the derivations 
included the effects of the delayed neutrons the results 
were reduced to a working equation which describes the 
prompt neutron fluctuations alone. 

The prompt neutron statistics of two nuclear reactors, 
ZPR-IV’ and ZPR-V, operated by the Argonne National 
Laboratory were measured. The counting apparatus was 
comprised of a boron trifluoride counter, a preamplifier, 
a linear amplifier, a scaler, and a recorder. The meas- 
urement technique consisted of recording the number of 
neutron counts, c, obtained during a fixed counting or gate 
time, T. A large number of gates were taken at the fixed 
gate time and the distribution of counts was analyzed for 
the ratio of variance to mean. The behavior of the vari- 





ance to mean ratio as a function of gate time was explored 
by counting at gate times from 0.001 to 1.000 seconds. The 
counting at various gate times was repeated at reactivities 
ranging from -1.720 x 107 to -2.135 x 107%. 


The variance to mean ratios obtained from the experi- 
mental data were fitted with the theoretical relation: 


vot _ EK’ | v?.7 (10 e*7)] 
ma fe sal v JL:- aT 





+ rn eee 
V variance of c, Lim n> cj?- (= ¢;) 


n(n-1) 





n 
meanofc, Lim 1 > ¢j 
no > i=1 


detector efficiency, the probability of a 
count in the detector per neutron lost 
from the system. 


prompt neutron reproduction factor, the 
ratio of the number of prompt neutrons in 
one generation to the number of neutrons 
of all origins in the previous generation. 


number of prompt neutrons emitted in 
fission. 


(1-K’)/r 
mean prompt neutron lifetime. 


A superbar indicates mean value, 


Mean prompt neutron lifetimes of 67.5 - 72.0 x 107° and 
39.2 - 42.8 x 10 seconds were determined for ZPR-IV’ 
and ZPR-V respectively from the fitted “a” values. These 
compare favorably with the independently predicted value 
of greater than 59 x 10“ seconds for ZPR-IV’ and the in- 
dependently measured value of 39 t 3 x 10~ seconds for 
ZPR-V. 

The absolute power levels during the measurements 
were calculated from the fitted E values and were related 
to the readings of existing reactor instrumentation chan- 
nels to yield absolute full power levels of 8.8 and 127 watts 
for ZPR-IV’ and ZPR-V respectively. These values com- 
pare only in magnitude with the independent estimates of 
full power of 19 watts for ZPR-IV’ and 450 watts for 
ZPR-V. The source of the large discrepancy is believed 
to be the perturbation of the reactor instrument readings 
by the counter and control rods rather than to be a basic 


_ failing of the theory. 


It is concluded that the counting method of measuring 
neutron statistics is satisfactory for light water moder- 
ated systems and probably, with modification of equipment 
and technique, for systems with shorter and longer prompt 
neutron. lifetimes. The mean prompt neutron lifetime may 
be evaluated from the measured statistics. This study 
supports but does not establish the statistical method as a 
means for evaluating absolute reactor power levels. 
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AUTOCORRELATION FUNCTIONS OF COUNTING RATE 
IN NUCLEAR REACTORS 
AND THEIR APPLICATION TO THE DESIGN OF 
REACTOR CONTROL INSTRUMENTATION 


(L. C. Card No. Mic 59-5005) 


Carlos Vélez, Ph.D. 
University of Michigan, 1959 


The purpose of this study is two-fold: 

a) to establish the form of the autocorrelation function 
of the counting rate in a nuclear reactor; 

b) to show how that knowledge could be applied to the 
design of reactor instrument and control systems. 

The first part was studied both from a theoretical and 
experimental standpoint. An expression for the autocorre- 
lation function in terms of quantities derivable from the 
reactor kinetic equations was found. The autocorrelation 
function was measured, in experiments conducted at the 
Ford Nuclear Reactor and a subcritical assembly, by re- 
cording neutron detection pulses on a magnetic tape, trans- 
lating the pulses to a roll of graph paper, and visually 
counting them. 

From the results obtained and the interpretation of 
measurements of conditional detection probability made by 
J. D. Orndoff and G. S. Brunson et al. at Los Alamos Sci- 
entific Laboratory and Argonne National Laboratory, re- 
spectively, on fast critical assemblies, it was concluded 
that 

1) for thermal-neutron reactors and in most practical 
cases, there is no correlation between counting rates at 
different times; 

2) for fast-neutron reactors, the correlation between 
counting rates at two different times can be approximately 
described by an exponential function of the absolute differ- 
ence of the two times considered, 

These results were applied to a few simple problems 
of analysis and synthesis of equipment, both in the station- 
ary and nonstationary case. 

In summary, this study constitutes an initial contribu- 
tion to the application of statistical methods to the design 
of reactor equipment. In order to improve and develop the 
results of this investigation, two lines of research seem to 
be particularly important: 

1) gathering of more experimental evidence to check 
the accuracy of the derived expression for the autocorre- 
lation function; 

2) study of design methods applicable to the synthesis 
of reactor instrumentation. | 

Microfilm $2.00; Xerox $5.80. 116 pages. 
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AN INVESTIGATION OF THE SIGNIFICANCE OF THE 
ORGANIC NUTRITION OF SEWAGE GROWN ALGAE 
IN RELATION TO ALGAL GROWTH 
IN SEWAGE STABILIZATION PONDS 


(L. C. Card No, Mic 59-4828) 


Wesley O’Feral Pipes, Jr., Ph.D. 
Northwestern University, 1959 


This dissertation is a study of the organic nutrition of 
Chlorella pyrenoidosa, an alga which commonly occurs in 








sewage stabilization ponds and which has been employed 
extensively in studies of the mass culture of algae on in- 
organic media, as it relates to the growth rate of that or- 
ganism. The specific objectives of the study were to dis- 
cover if there are organic compounds present in sewage 
which are metabolized by algae or which may exert an ef- 
fect on the growth rate of algae due to growth substance 
activity, to determine the types of organic compounds 
which do affect the growth rate of algae, and to develop a 
theory which will permit the conditions under which sew- 
age grown algae utilize organic compounds and the influ- 
ence of these compounds on the rate of algal growth to be 
predicted. 

Data is presented to indicate that the species of Chlo- 
rella employed as a test organism is able to metabolize 
some of the dissolved organic material of sewage in the 
absence of bacteria, Also, the effect of several pure or- 
ganic compounds and of some organic materials isolated 
from sewage on the growth rate of the alga is reported. 

A mathematical analysis of the growth conditions in a 
continuous culture is presented and the theory developed 
is employed in a discussion of the situations which may 
occur in a stabilization pond. Interpretation of the condi- 
tions under which mass algal cultures and sewage stabili- 
zation ponds are operated indicates that in a mass algal 
culture on inorganic media light is the factor which limits 
the rate of algal growth, whereas in a stabilization pond 
either light or the concentration of carbon dioxide may be 
the limiting factor. 

From the data reported and the theoretical analysis it 
is concluded that organic compounds present in sewage are 
employed as sources of carbon and nitrogen by algae and 
the organic nutrition of these algae is a factor contributing 
to the greater yields of algae from sewage stabilization 
ponds as compared with mass cultures on inorganic media. 
It was also concluded that some plant growth substances 
are normally present in sewage but the conditions in a 
stabilization pond are such that they have no effect on the 
growth of the algae. 
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IMAGE OF A UNIVERSITY: A STUDY OF 
ARCHITECTURE AS AN EXPRESSION OF 
EDUCATION AT COLLEGES AND 
UNIVERSITIES IN THE UNITED STATES 
BETWEEN 1800 AND 1900. 


(L. C. Card No. Mic 59-5164) 


Albert Bush-Brown, Ph.D. 
Princeton University, 1959 


Why have educational institutions acquired distinctly 
different kinds of architecture ? 

Beyond the obvious explanations related to economics, 
fashion, and environment, both physical and social, lie the 
educational programs and the demands they place on ar- 
chitecture, 

The differences between the campuses at Yale and 
Johns Hopkins or Trinity and Clark, for example, reflect 
differences in educational objectives and architectural 
tastes of college administrators and teachers. 

This relation is examined chiefly with respect to two 
contrasting ideas of university architecture: “The Victo- 
rian Gothic Image” and “The Scientists’ Image,” which 
were educators’ notions of how halls of learning might 
promote and express two contrasting ideas of education. 

Microfilm $6.60; Xerox $22.80. 519 pages. 


WILLIAM GRAY PURCELL AND 
GEORGE GRANT ELMSLIE AND THE EARLY 
PROGRESSIVE MOVEMENT IN AMERICAN 
ARCHITECTURE FROM 1900 TO 1920 
(VOLUMES I AND Il) 


(L. C. Card No. Mic 59-6052) 


David Gebhard, Ph.D. 
University of Minnesota, 1957 


The purpose of this study is to re-examine certain as- 
pects of the early twentieth century progressive architec- 
tural movement in the United States, through the works 
and projects of the midwestern firm of William Gray Pur- 
cell (born 1880) and George Grant Elmslie (1871-1952). 

The chief source of this paper has been the firm’s rec- 
ords. Their office records, consisting of original sketches, 
presentation drawings, notes, letters, and working draw- 
ings, cover the entire period of the firm’s existence as 
well as much of the early and late work of both men. In 
addition to this primary material the writer has been for- 
tunate to have engaged in a brief correspondence with 
Elmslie before his death in 1952, and to have corresponded 
and held numerous conferences with Purcell up to the pres- 
ent date (1956). Purcell himself has written extensive an- 
alyses of many aspects of the firm which were placed at 
the disposal of the writer. Also, John Jager, a close asso- 
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ciate of the firm and its present archivist, and Fred 
Strauel, its chief draftsman for a number of years, per- 
sonally were able to provide a general and detailed picture 
of Purcell and Elmslie and their period. The partnership 
of Purcell and Elmslie was a direct development out of 
these earlier groups and was also deeply influenced by the 
late work and philosophy of Sullivan and the designs of 
Wright. The firm also derived from and contributed many 
ideas to other Midwest designers as well as tothe Craftsman 
and West Coast movements. Elmslie, the older of the part- 
ners, had entered the Adler and Sullivan office in 1889 and 
had been chief designer for Sullivan from 1894 to 1909. He 
was largely responsible for much of Sullivan’s late orna- 
ment and for many Sullivan buildings produced after 1900. 
Purcell grew up in the progressive Chicago world, and for 
a brief period of time he had worked with Elmslie in the 
Sullivan office and for various architects on the West Coast 
in Berkeley and Seattle. In 1907, he formed a partnership 
with George Feick, Jr. in Minneapolis and before Elmslie 
joined them in 1909, he produced a number of interesting 
and provocative designs. 

In the twelve years of its existence (at first Purcell, 
Feick and Elmslie, and later Purcell and Elmslie) the firm 
produced a number of significant and outstanding designs. 
The major portion of their work was in the field of domes- 
tic designs in which they produced noteworthy small open 
plan dwellings, a number of particularly fine individual 
residences, and experimental ideas which have only been 
rediscovered in recent years. Although few in number 
their banks and commercial buildings were extremely 
successful both aesthetically and functionally. Their orna- 
ment carried to a logical conclusion the early work of 
Louis Sullivan. In examining the work of Purcell and 
Elmslie and their philosophy, one is aided in discovering 
the underlying continuity which exists between the early 
years of the twentieth century and the progressive archi- 
tectural forms now found throughout the United States. 

Microfilm $6.00; Xerox $21.40. 471 pages. 


STUDIES IN THE ICONOLOGY OF THE 
SCULPTURES IN THE TEMPIO MALATESTIANO 
(VOLUMES I AND I) 


(L. C. Card No. Mic 59-2455) 
Maurice L. Shapiro, Ph.D. 
New York University, 1959 


Adviser: Professor H, W. Janson 


The symbolism of the sculptural decoration inthe Tempio 
Malatestiano was studied with the aim of reconstructing the 
programs of the eight Chapels. Appropriate to a tomb 
church, the subjects were found to be eschatological, 
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spiritual and ethical rather than pagan or for the glorifica- 
tion of Sigismondo and Isotta, as is often held. 

In the Chapel of St. Sigismund the statues of six Virtues 
are accompanied by heraldic shield Supporters that form a 
program of Justice, thus supplying the missing Virtue and 
also expressing the idea that Justice is the greatest and 
most inclusive virtue. The Supporters symbolize Distri- 
butive, Commutative and General Justice and the three 
Pieties, Filial, Fraternal and Patriotic, which classic 
writers considered part of Justice. 

Several of the Sibyls can be identified from their attri- 
butes. The Lactantian order of the Sibyls then enables us 
to identify the remaining figures. The prominent Cumaean 
and Delphic may signify the classical literatures, the spe- 
cial interest of the Rimini court. 

The Tomb of the Ancestors in the Sibyls’ Chapel has 
two reliefs: the Temple of Minerva, where Aristotle rep- 
resents Prudence at the head of the fifteen virtues of his 
Nicomachean Ethics, with Sigismondo Malatesta as Justice 
and Minerva as Contemplation; and a Triumph of Roma. 
Very possibly the Temple of Minerva also stands for Athens 
and Greek literature, thus balancing the Roma. 

One of the Cell Doors shows the Evangelists plus Paul 
and Peter; the other, four Hebrew heroes, Joshua, Samson, 
David and Judas Maccabaeus. The programs are inter- 
preted in terms of neo-Platonic political theory. 

The Chapel of the Musical Angels illustrates Psalm 150, 
like Luca della Robbia’s Cantoria on which it draws. There 
is also a secondary program of the two species of cymbala 
of the Psalm: benesonans and jubilationis. A theory is 
offered that the Tomb of Isotta, from its heraldic form and 
evidence of a very early date, was originally intended for 
Sigismondo’s own, and this seems true also of the Tomb of 
the Ancestors, 

The Chapel of the Spiritelli, based on certain passages 
in the City of God, shows three levels of spirits: genii, 
lares and heroes. The central row on one pier represents 
the living; on the other, the central water -going Spiritelli, 
dii Manes, represent the next life. Other panels illustrate 
the four perturbations: fear and sorrow, desire and joy, 
and above these the Chief Goods, wisdom and fortitude. 

The two Chapels of the Planets and Muses derive from 
a common source, Porphyry’s Cave of the Nymphs, a neo- 
Platonic allegory. The life of the soul in the material 
world is symbolized by the Planets from conception in 
Venus, birth in Luna and death in Saturn, to end in the new 
life in Sol (God). A second program centers about Cancer 
(descent of the soul) and Capricorn (its ascent) and includes 
the panel with the islands set in a raging sea, the Sub- 
Lunary World. 

The Chapel of the Muses completes the allegory of the 
Planets and symbolizes the spiritual world. One problem 
was to identify the figures of the Muses and Liberal Arts 
and one other, identifiable as Proserpina, patroness of 
learning and the three worlds of death, life and the after- 
life. Several texts serve to explain the Apollo, his nosegay 
with the Three Graces and his other strange attributes. 
Like Sol, Apollo is a symbol of the Godhead, giver of light 
and darkness, of grace and punishment. His relation to 
light symbolism connects him with many other references 
to light and light theory in the Tempio. 

Microfilm $3.45; Xerox $11.80. 268 pages. 



























































STUDIES ON BUONTALENTI’S VILLAS. 
(VOLUME I: TEXT. 
VOLUME II: ILLUSTRATIONS.) 


(L. C. Card No. Mic 59-2457) 


Webster Smith, Ph.D. 
New York University, 1959 


Adviser: Dr, Richard Krautheimer 


This thesis represents a first sustained attempt to 
study a part of Buontalenti’s works in architecture as a 
subject large and important in itself. The subject in ques- 
tion is a group of villas around Florence built or remodeled 
or repaired under Buontalenti’s direction for the Grand 
Dukes Francesco I and Ferdinando I de’ Medici. The first 
of these, in time and in significance, is the villa Pratolino, 
begun in 1569 and finished some fifteen or twenty years 
later. It was the largest, the most elaborate, and the most 
famous of all the Medicean villas, and was the fulfillment 
of perhaps the most ambitious of all of Buontalenti’s 
projects. 

Buontalenti’s activity between 1569 and 1590 also in- 
cluded work performed at the villas Magia, Lappeggi, 
Marignolle, Castello, Petraia, and in the Boboli Gardens. 
Prominent among his latest designs was that for the villa 
d’Artimino, near Signa, of about 1594-1600. Of uncertain 
date are the projects, attributed to his hand, for a partial 
remodeling of Poggio a Caiano. Also undated are the draw- 
ings he made to propose a systematization of the piazza in 
front of the Pitti Palace (indeed, the Pitti Palace with the 
Boboli Gardens, at the edge of town, may be regarded as a 
sort of suburban villa). Attributed to Buontalenti are the 
villas L’Ambrogiana (at Montelupo, built around 1587-93) 
and Poggiofrancoli (near Rignano, ca, 1587-85). 

Of all the monuments in question, the villas Pratolino 
and d’Artimino are the most conspicuous. Both, moreover, 
appear in general as authentic creations of Buontalenti 
from the ground up, while at the others his contributions 
seem to have been, to various degrees, of a smaller and 
less clearly determinable extent. 

The research on the subject involved the examination of 
archival documents, descriptions, preparatory drawings, 
and topographical views, all of which sources are cited, 
and some of them fully quoted, in an appendix. It is on the 
basis of such evidence, together with that of the often 
fragmentary remains of the monuments themselves, that I 
have attempted to define the extent and peculiarities of 
Buontalenti’s activity as a designer of country-houses and 
their surrounding gardens and parks. 

The Renaissance villa, by definition, may comprise a 
rationalistic architecture (of gardens as well as buildings) 
confronted by the appearances of unaltered nature, and may 
enjoy certain bizarre departures from the decorum of 
urban houses, yet may appear essentially distinct, even 
detached, in its predominate formaility, from the compara- 
tively wild, irrational environment. It was a distinction of 
Buontalenti, however, not only to acknowledge the usual 
principles of strict, symmetrical design, but also to ac- 
commodate particularly surprising, curious obtrusions of 
ornamental and mechanical extravagances, and of wild na- 
ture itself, or its appearance, within the compositions of 
his villas, In thus abstaining from the more consistently 
rational methods of villa-design created by his contempo- 
raries and predecessors, Buontalenti would seem, besides, 
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to have furnished no precedent for the manner recom- 
mended by the Baroque style, whereby the appearances of 
structure and ornament and of art and nature may be com- 
plementary 2nd even blended together, rather than self- 
assertive, in special, separate, and emphatic ways of their 
own, as they might according to the directions of Buonta- 
lenti. 

Contrived and willful juxtapositions of the rational and 
the fantastic, of simplicity and over-elaboration, of art and 
nature, recurred, moreover, not only in the villas, but also 
in Buontalenti’s stage-designs, and even among his proj- 
ects for urban and ecclesiastical architecture. Such eccen- 
tricities of design are thus persistently characteristic of 
his style, although previous writers on Buontalenti have 
not commented sufficiently upon them. Their appearance 
may further justify the recent estimate of Buontalenti as 
an architect of “Mannerism.” The present studies on the 
villas may provide an introduction to the whole topic of his 
artistic personality and its place within the development of 
Florentine architecture of the sixteenth century. 

Microfilm $4.25; Xerox $14.20. 330 pages. 


STUDIES IN SIXTEENTH CENTURY 
ITALIAN LANDSCAPE PAINTING 


(L. C, Card No. Mic 59-5234) 


Almon Richard Turner, Ph.D. 
Princeton University, 1959 


This dissertation considers three problems character - 
istic of Italian sixteenth century landscape painting: its 
relation to the Antique, to the art of northern Europe, and 
its modes, or how it is used. 

Each problem is the subject of a separate chapter, the 
first part of which is a specific historical inquiry which 





suggests the problem, and the second part a broadening of 
the discussion by an addition of further material without 
particular respect to geography or chronology. 

Chapter I deals with archaeological landscape, the tra- 
dition of landscape used as a place in which to represent 
the ruins and reconstructions of antiquity. The historical 
focus is upon the Polidoro da Caravaggio landscape fres- 
coes at San Silvestro al Quirinale in Rome, the conceptual 
and formal origins and character of which are traced in 
detail. The second part of the chapter emphasizes that the 
San Silvestro frescoes show a mixture of interests in land- 
scape archaeological reconstruction and theater design, 
and traces the legacy of these frescoes in such monuments 
as the Baltimore Heemskerck, the Vatican Terza Loggia 
landscapes, and the Villa Barbaro frescoes. 

Chapter II considers the problem of northern influence 
upon Italian landscape, the particular historical interest 
being Ferrara of the second quarter of the century. The 
specific influence of both Dutch and Flemish art upon dated 
pictures is demonstrated. The second part of the chapter 
hypothesizes the presence of Herri Met de Bles in Ferrara 
during these years, and treats individual cases of northern 
influence at Venice and Rome at mid-century. 

Chapter III discusses the modes of landscape. Histori- 
cally Girolamo Muziano’s derivation from the graphic 
tradition of Domenico Campagnola is stressed, the early 
works of Matteo da Siena discussed, and the derivations of 
the Vatican Terza Loggia landscapes analyzed. The latter 
part of the chapter discusses how landscapes were em- 
ployed in the decoration of villas, churches, etc. 

The Prologue discusses problems attendant on the rise 
of the genre of landscape painting in the early Sixteenth 
Century, while the Epilogue suggests some contributions of 
sixteenth century modes to the art of Annibale Carracci. 
An appendix is devoted to a list of approximately datable 
landscapes, with full documentation and bibliography. 

Microfilm $4.05; Xerox $13.60. 313 pages. 
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THE “GENTLEMAN KILLER:” 
AN AMERICAN FOLK HERO 


(L. C. Card No. Mic 59-4602) 


Robert H. Byington, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Professor MacEdward Leach 


This study undertakes to define and analyze a distinc- 
tive and persistently popular character type (designated 
as the “Gentleman Killer” on the basis of his two most no- 
ticeable features) that has appeared in American popular 
fiction (particularly frontier fiction) and other popular 
media from the early part of the nineteenth century to the 
present; it also traces the history of this hero as he has 
assumed various guises or roles from the early nineteenth 
to the mid-twentieth century, and devotes particular atten- 
tion to the “Gentleman Killer” as Forest Scout, Indian 





Hater, Cowboy/Gunfighter, and Private Eye. One of the 
underlying assumptions of this study is that such materials 
as popular fiction, motion picture films, etc., constitute as 
legitimate a source of true folklore as the more traditional 
folklore media, and that their very popularity contributes 
most to this legitimacy. 

The identification of the fully developed hero depends 
upon the presence in his characterization of five central 
motif-groups: the Cain motifs (establishing him as an ac- 
tual or potential killer), the Patrician Motifs (establishing 
his essential gentility), the Ishmael Motifs (establishing 
him as opposed to society in some way), the Hamlet motifs 
(establishing him as burdened with melancholy, variously 
accounted for), and the Monastic Motifs (establishing him 
as a symbol of renunciation or self-deprivation). The 
omission of any of these definitive motif groups results in 
a less-than-fully developed hero, and for a completely 
crystallized hero all must be present. 

This hero has resulted - the study contends - from an 
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imaginative imposition of the English gentleman (himself 
an evolution from the ideal knight of medieval chivalry) 
upon the eighteenth century American frontiersman; and 
the amalgamating impetus was a need on the part of the 
American folk for a compensatory folk hero to represent 
vanishing frontier freedoms, a need that began to develop 
cal1810-1820 and has persisted ever since. 

~ Each motif group reflects or symbolizes a different 





The fully 


aspect of the American “frontier complex.” 
crystallized hero therefore “symbolizes the hopes and 
frustrations, the promises and results of the American 
frontier experience as viewed and felt by the American 
folk themselves, and in so doing has become one of the 
most significant heroes in our pantheon,” 

Microfilm $3.85; Xerox $13.00. 300 pages. 
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AN EVALUATION OF SOME OF THE FACTORS 
AFFECTING THE CONSISTENCY OF CANNED 
CREAM STYLE SWEET CORN 


(L. C. Card No. Mic 59-5887) 


David Robert Davis, Ph.D. 
The Ohio State University, 1959 


The basic objective of this study was to evaluate the 
more important factors that are believed to affect the con- 
sistency of cream style sweet corn. Included in this evalu- 
ation were the following factors: (1) the variety of sweet 
corn, (2) the maturity of the corn within a variety, (3) the 
amount of added water in the formulation, (4) the amount 
and type of added starch in the formulation, (5) the storage 
temperature, and (6) the storage time. 

The nature of the consistency “setting up” action from 
samples of the varieties Victory Golden, Tendermost, and 
Deep Gold was evaluated and compared, The amount of 
water added in the formulation was varied and determined 
by the maturity of the fresh corn. Three types of starch, 

a linear thick boiling corn starch, a linear thin boiling corn 
starch, and a waxy maize starch, were included in the 
formulation of the cream style corn from each variety. 
Samples were also packed which contained no added starch. 
The resulting canned cream style corn was stored at tem- 
peratures of 40°F., room temperature, and 90°F. The sam- 
ples were evaluated for consistency by the Adams consisto- 
meter at the following points: (1) at the filler, while the 
filling operation was in progress (2) after 4 months’ stor- 
age, and (3) after 9 months’ storage. The study of con- 
sistency in the variety Deep Gold was further intensified 

by varying the concentration of the thin boiling linear corn 
starch and the waxy maize starch in the cream style corn 
formulation to include no added starch, 0.4 percent added 





starch 1.0 percent added starch, and 1.4 percent added 
starch by weight. These samples were also stored at three 
temperatures, but the consistency was evaluated at the 
filler, bi-monthly for 4 months, then at the 5-month and 6- 
month storage periods. 

The results of this study show that each variety of corn 
involved in the study had a distinct consistency pattern. 
Generally, the cream style corn samples from the variety 
Deep Gold produced the most desirable characteristics, 
followed by the samples from the variety Tendermost, with 
the Victory Golden samples being the least desirable. 

There is a direct relationship between the maturity of 
the fresh corn and the amount of water to be added in the 
formulation. The amount of starch added in the formula- 
tion had a significant effect on the consistency of the cream 
style corn, while the type of starch had little or no signifi- 
cant effect on the consistency. With each increase in 
starch concentration the consistency increased significantly. 
Although the type of added starch had only a minor effect 
on the actual consistency values, the waxy maize starch 
resisted retrogradation while in storage, which eliminated 
the shaking or stirring of the can of cream style corn 
which is usually necessary in those samples with no added 
starch or with an added linear corn starch to obtaina 
smooth, creamy product. 

The storage temperature had only a minor effect on the 
samples from the variety Deep Gold, but on those from the 
Tendermost and Victory Golden varieties the samples 
stored at 40°F. had the thickest consistency after 4 months’ 
and 9 months’ storage, while those samples stored at 90°F. 
had the thinnest consistency. The highest quality of cream 
style corn was obtained from samples of the variety Deep 
Gold containing a 1.0 percent concentration of added waxy 
maize starch and stored at room temperature. 

Microfilm $2.80; Xerox $9.80. 216 pages. 
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THE ROLE OF THE ATCHISON, TOPEKA, 
AND SANTA FE RAILWAY SYSTEM IN 
THE ECONOMIC DEVELOPMENT OF 
SOUTHWESTERN UNITED STATES: 1859-1954, 


(L. C. Card No. Mic 59-4776) 


Thomas Doniphan Best, Ph.D. 
Northwestern University, 1959 


The Atchison, Topeka, and Santa Fe Railway System is 
one of the nation’s leading railroad-centered operations. 

In addition to linking the Pacific Ocean, the Gulf of Mexico, 
and Lake Michigan with an integrally-operated rail network 
supplemented by highway services, the corporate complex 
produces lumber, petroleum, and uranium ore; operates 
tourist accommodations and marketing facilities; functions 
as a large-scale industrial real estate agency, and serves 
as a promotional organization for its primary service area, 

This area, the Santa Fe Southwest in System parlance, 
encompasses Kansas, Oklahoma, Texas, Colorado, New 
Mexico, Arizona, and California--about one-third of the 
United States in terms of area. At the midpoint of the 
twentieth century, the region accounted for about one-sixth 
of the population, two-fifths of all mineral production, one- 
fourth of all agricultural production, one-sixth of the lum- 
ber output, and one-thirteenth of the value added by manu- 
facture in the United States. 

The presence of the Santa Fe has been felt in the region 
in general since the 1880’s, about a decade after initial 
construction in Kansas and two decades after chartering in 
Topeka. The System has formed a part of the regional 
economic base and, through continual promotional pro- 
grams as well as introduction of appropriate transportation 
techniques, has aided in populating the region, initiating 
suitable agricultural and pastoral activities, fostering the 
development of extractive industries, improving commer - 
cial facilities, and inducing the growth of manufacturing. 

The impact of the System as an operating entity in the 
region has been most apparent among small communities 
centered on Santa Fe operations and in a limited number 
of moderate-sized cities of the Southwest. Santa Fe is a 
major element in Topeka, the largest western “railroad 
town.” Employment for diverse skills, conscious efforts 
to sustain local facilities during technological change, and 
substantial tax support highlight the importance of the 
Santa Fe as an industry. 

Basic transportation services have been the System’s 
greatest contribution to regional economic development. 

In recent years, about one-fourth of all rail tonnage gen- 
erated in the Southwest has been loaded initially on Santa 
Fe lines, and the System has moved eventually about one- 
third of the tonnage originated in the region. Competitive 
rate development, coordinated rail-highway services, 
schedules to meet regional needs, and perfection of spe- 
cialized equipment have been significant elements of this 
service contribution. 

Santa Fe projects to facilitate settlement and preindus- 


2222 





trial economic development in the Southwest have been 
important, but the significance of the System’s promotion 
of commerce and manufacturing since the early 1920’s 
cannot be overlooked. Santa Fe efforts have encompassed 
sales of land grants, townsite development projects, ad- 
visory programs in agriculture and resource use, indus- 
trial-location consulting services, establishment of dis- 
tribution facilities, and provision of industrial properties. 
Aside from its unusually large investment in the Cen- 
tral Manufacturing District of Los Angeles and its short- 
lived Skyway air freight venture, the business methods of 
the Santa Fe System have been similar to those of other 
progressive railroad companies of the United States, es- 
pecially those in the “newer” western areas. These meth- 
ods, motivated by the desire to increase corporate income 
and profits, probably have had as much effect on regional 
development in the United States as have programs created 
with the avowed aim of betterment for the common good. 
Microfilm $3.40; Xerox $11.60. 261 pages. 


THE CORN REFINING INDUSTRIES: 
A STUDY IN INDUSTRIAL LOCATION, 


(L. C. Card No. Mic 59-4793) 


Mildred Smith Finney, Ph.D. 
Northwestern University, 1959 


A key factor in this study is the impact of a special 
railroad rate device upon the transportation of an agricul- 
tural raw material and its semi-manufactures, and indi- 
rectly upon the locations of processing points. The special 
rate device is the milling-in-transit privilege; the agri- 
cultural raw material is corn, and the semi-manufactures 
are principally corn starch, glucose, dextrose, dextrines 
and livestock feeds. The study reveals the close relation- 
ship of geographic and economic factors in the location of 
a manufacturing activity and illustrates the importance of 
continuous low cost railroad transportation between raw 
material sources and the total commodity and areal market. 

Corn wet-milling or refining is tied to corn belt loca- 
tions by the nature of the processing, a continuous opera- 
tion requiring daily large quantities of corn, chemicals, 
coal and water. The cash corn and futures markets of 
mid-western grain exchanges are essential to daily corn 
purchasing activities. On an overall basis, the corn belt 
is the source of supply for the principal raw material, 
offers the mechanics for its procurement, and is the larg- 
est market for by-product feeds. 

Historically the industry has had two types of locations: 
at elevator and milling points along interior waterways 
which were also grain receiving and trans-shipment points 
for mid-western grown corn, on its way to east coast 
markets, and later at railroad junction points of the corn 
belt. An overlap of the two was reached in the decade 
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prior to 1900, there being a large number of small proc- 
essing plants scattered from Edgewater, New Jersey to 
Topeka, Kansas and Nebraska City, Nebraska. Historically 
also, the industry developed along two lines, the manufac- 
ture of corn starch and glucose (corn syrup). The failure 
to recognize that new uses for starch and glucose had to be 
created by research and marketing techniques, that the 
waste of at least half the corn in the discard of mill feeds 
and steepwater was uneconomical, the dependence upon one 
product, starch, to carry the entire cost of production and 
marketing, led inevitably to the situation where plants were 
facing bankruptcy. A series of corporate reorganizations 
with no attempt to rehabilitate the industry resulted in the 
emergence (1906) of the Corn Products Refining Company 
with a modern plant at Edgewater, New Jersey and several 
obsolete plants in the corn belt. With new management 
(trained by Standard Oil Company) new life was injected 
into the industry by (1) new independent manufacturers, 

(2) keen competition based upon quality products, (3) a re- 
search and development program, (4) consideration of 
customer specifications, and (5) the granting of railroad 
rates favorable to the industry. 

After tracing the availability of raw material, corn, the 
availability of railroad transportation facilities, and com- 
mon locational requirements which stem from the nature 
of the processing, it is shown that corn has been generally 
available in the volume required, and that railroad trans- 
portation facilities have been adequate. Of the common 
locational requirements, water in volume for processing 
and cooling dictates a location at or near a surface source. 
Coal for power generation is available in abundance and at 
low cost. Both locational factors had to be available at 
corn belt railroad junction points, usually labor markets as 
well. 

No other part of this study is treated in greater detail 
than that devoted to the transit privilege. Traffic patterns 
for each processing point illustrate the origin of the corn 
and the directional flow of outbound commodities to an 
areal market. Repetitive patterns to destination territories 
emphasize the importance of the American Manufacturing 
Belt as the largest areal market. The transit privilege 
equalizes market opportunity and thus indirectly fosters 
large manufacturing establishments which reciprocally 
produce an increased number of car loadings for the rail- 
roads. In the history of all grain processing there are 
probably few parallels in plant disappearance equal to that 
of the wet-milling industries. Of fifty-five established 
corn and glucose plants at thirty-seven points, eleven in- 
termediate corn belt points comprise the wet-milling in- 
dustry at present. No plant with an intermediate corn belt 
location has disappeared since the granting of the transit 
privilege (1912-1923). In addition to conclusions on the 
economic effects of transit, a rate illustration makes clear 
the savings under transit which accrue to the processor. 

In final conclusion, the corn refining industries are 
oriented to raw materials, water, power and labor at inter - 
mediate railroad junction points within the corn belt. 
Intra-regional and inter-regional alignment to the total 
market is achieved by continuous low cost railroad trans- 
portation provided by the transit privilege. 

Microfilm $2.70; Xerox $9.40. 208 pages. 





RURAL LAND USE IN 
FRANKLIN COUNTY, TENNESSEE. 


(L. C. Card No. Mic 59-5336) 


Thomas G, Gault, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Jewell Phelps 


This study treats primarily with description and analy- 
sis of rural land use in Franklin County. The county occu- 
pies 560 square miles in Middle Tennessee and cuts across 
three physiographic divisions of the state. Livelihood re- 
sulting from rural land use is revealed with associated 
problems and improvements which need to be made. 

Research was conducted through traverses, random 
sampling, and interviews (farm and nonfarm). Franklin 
County was found to occupy a transitional position between 
the Cotton Belt to the south and the general farming region 
to the north. 

Agriculture has been the mainstay of the economy since 
the first settlers arrived. Agriculture changes from sub- 
sistance farming, with emphasis upon corn and pork, to 
commercial farming with general farming predominant. 
Five types of farming are prevalent: general in the north- 
east; dairying, poultry, and livestock in the central; cash 
crop in the southwest and northwest. Little farming oc- 
curs in the southeast. Recent emphasis is upon livestock, 
dairying, and poultry keeping, with some dependence upon 
row cropping, especially cotton and tobacco. 

Specialized farming is increasing, especially: live- 
stock; certified seed and nursery crops; and, poultry and 
dairy products. Nursery cropping is increasing both in 
acreage and in numbers. 

The climate is humid subtropical. Many crops are pos- 
sible due to moderately heavy precipitation and long grow- 
ing season. Winter freezing and thawing accelerates ero- 
sion. Visual erosion is limited but sheet erosion is 
serious. 

Population on the Highland Rim is dense while some 
parts remain relatively uninhabited. The ancestry of most 
are of English, Scotch-Irish, or German-Swiss. The rural 
population is approximately 52 per cent farmers. 

The county remains more than 50 per cent forested. 
The forests are principally on the Cumberland Plateau, its 
slopes, and the “Barrens.” Timber cutting is excessive 
and conservation practices are ignored. Small holdings 
and absentee ownership are largely responsible for poor 
cutting practices, 

Five of the eight rural industries are extractive. The 
largest rural industry is the manufacture of cement. Other 
rural industries include the manufacture of livestock feed, 
work clothing, and baseballs. 

Small rural businesses are slowly going bankrupt. 
Urban businesses serving farmers are moving into rural 
areas for accessibility and expansion. This movement has 
formed one urbanized center of Decherd and Winchester. 

Franklin County has an unusual amount of land devoted 
to parochial schools, while relatively little land is utilized 
for public schools. Recreational land use in the county is 
limited. The chief advantage the county enjoys is elevation 
and, subsequently, cool summers. One large lake provides 
the major recreational facility. 

The county has adequate transportation and communi- 
cation systems. Every rural home is on or near a hard 
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surfaced road. Three-fourths of the rural homes have 
telephones. Nearly every home has radio or television. 

Nonfarm occupations provide the best livelihood in 
rural areas. Poultry, livestock, and dairy farming are su- 
perior to general or cash crop farming for providing a 
livelihood, Livelihood is best in the central parts of Elk 
Valley and Highland Rim-South, and is poorest in the south- 
east and northwest where soils are thin and infertile. 

The major land use problems are associated with agri- 
culture: soil fertility and erosion, small farm size, inade- 
quate farm labor, crop allotments, row cropping, and im- 
proper forest management. 

The people need to: establish an effective conservation 
district; secure funds for long-term investment for farm 
mechanization and enlargement; specialize in poultry, 
livestock, and dairy cattle rather than row cropping; put 
their forests on a sustained yield basis; encourage the es- 
tablishment of small industry; and develop the recreational 
facilities. Microfilm $4.70; Xerox $15.80. 367 pages. 


AN ANALYSIS OF SPATIAL ASPECTS OF 
VOTING BEHAVIOR IN TENNESSEE 


(L. C. Card No. Mic 59-5716) 


Laurel Lloyd Haring, Ph.D. 
State University of Iowa, 1959 


Chairman: Dr. Kennard W. Rumage 


The major objectives of this study are to describe the 
pattern of voting behavior, measure the pattern in a man- 
ner capable of being duplicated in other studies and explain 
the spatial variations of the pattern. 

In this study the universe is the state of Tennessee and 
the observation units are the ninety-five counties of the 
state. The intensity of the voting pattern for each unit is 
measured by the Republican party’s percentage of the 
major party vote. The spatial vdriation of the pattern is 
demonstrated cartographically and its characteristics are 
described, 

Hypotheses are formulated concerning the association 
between the voting behavior pattern and selected independ - 
ent variables, These hypotheses are formulated on the 
basis of evidence drawn from political science, political 
geography and common sense considerations. They are 
tested statistically for the existence, direction, degree and 
nature of associations in order that precise statements 
concerning the associations can be made. 

Four independent variables are hypothesized as being 
areally associated with the pattern of voting behavior. 
These variables are the predetermined vote, the income- 
determined vote, the race-determined vote and the States 
Rights-determined vote. The statistical techniques em- 
ployed in the study are simple, partial and multiple cor- 
relation and regression analysis. 

Statistically highly significant correlations are found to 
exist between three of the independent variables and the 
areal variation of the voting pattern. When all independent 
variables are considered simultaneously in a multiple cor- 
relation coefficient, each variable apparently adds to the 
explanation of the variation of the voting pattern. 

A statistically highly significant coefficient of multiple 





correlation is found between the pattern of voting behavior 
and the four independent variables, R = .958,. The gener - 
alized nature of the association is expressed quantitatively 
by the regression equation: Yc = 9.173 + .9478 (X,) +.1001 
(X2) + .5296 (Xs) +.2772 (X4), where Yc is the computed 
value for the dependent variable and where: 


Xi = the predetermined vote 
X2 = the States Rights-determined vote 
Xs = the income-determined vote, and 


X, = the race-determined vote. 


The standard error of the estimate is .0518. 

This study is conceived and organized in such a man- 
ner that the techniques employed, data utilized and results 
obtained can be readily utilized by other students making 
studies of like problems in other states. While the imme- 
diate scope of this study is necessarily limited to Tennes- 
see, it is hoped that the study will contribute toward more 
universal goals in the measurement and explanation of the 
spatial distribution of political behavior in the United 
States. Microfilm $2.00; Xerox $4.40. 84 pages. 


AIRPORT LAND USE IN THE CHICAGO 
METROPOLITAN AREA: A STUDY OF THE 
HISTORICAL DEVELOPMENT, CHARACTERISTICS, 
AND SPECIAL PROBLEMS OF A LAND USE 
TYPE WITHIN A METROPOLITAN AREA. 


(L. C. Card No. Mic 59-4815) 


Eugene Carl Kirchherr, Ph.D. 
Northwestern University, 1959 


Adviser: Clarence F, Jones 


In this study, airport land use is described and analyzed 
for the purpose of gaining a better comprehension and in- 
sight into the specific nature and problems associated with 
this land-use type in a metropolitan complex. The study 
was undertaken in the Chicago Metropolitan Area, a six- 
county area (as defined by the Bureau of the Census) in 
which are located 31 airfields of varying size and impor- 
tance. The three major topics considered are: (1) the 
historical background and development of airport land use; 
(2) the site and functional characteristics of airport land 
use; and (3) the airport in relation to the local community 
and the metropolitan area. 

Airport development in the Chicago Area is traced 
through five periods, namely, 1910-1925, 1925-1931, 1932- 
1941, 1942-1951, and 1952-1956; airport expansion is con- 
sidered against a background of national trends in aviation 
and airport development. Particular attention is focused 
on certain quantitative aspects of changes in airport num- 
ber and location in each of the six counties and in concen- 
tric zones outward from downtown Chicago. An analysis 
of these airport trends suggests the operation of centrifu- 
gal and centripetal forces affecting urban land use as for- 
mulated by Colby. 

Airport attributes and functions are considered in 
terms of (1) the ownership of airport property, (2) the 
size, shape, and runway configuration of airports, and 
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(3) the functions and features associated with aeronautical 
facilities. These characteristics and functional aspects of 
airports are described and analyzed insofar as they are 
pertinent to, or define, the specialized nature of this land- 
use type. As 23 of the 31 airports were found to be pri- 
vately owned and operated, emphasis is given to the rele- 
vance of airport ownership to airport development and the 
disadvantages of private ownership of airports. Runways 
and navigational aids at many general aviation airports 
are shown to be inadequate for aircraft now coming into 
use for business flying. The functional character and land 
use features of Chicago Midway Airport, the principal air 
carrier terminal, are outlined to demonstrate the varied 
functions and significance of this facility to the metropoli- 
tan area. Functions and land use features of general avia- 
tion airports as well as problems of small airport opera- 
tion are reviewed. 

The third major section of the study treats the various 
aspects of airport relationships to the local or vicinal 
area, to the metropolitan area as a whole, and to the vari- 
ous levels of government which in varying degrees regulate 
airport land use. The effect of airports on land use and 
land values in surrounding areas was investigated, and the 
writings of various authorities examined in an attempt to 
formulate generalizations regarding the extent to which 
airports influence local land use and property values. Be- 
cause of the trend of closure of small airports, a study 
was made of fifteen airports abandoned in the period 1946- 
1956 to determine the causes of abandonment and the dis- 
position of former airport land. Through sampling tech- 
niques, airport tributary areas are delimited and analyzed; 
ground transportation and its relation to the airport func- 
tion are similarly examined. Federal, state, and local 
regulations pertaining to airport land use are outlined with 
particular emphasis on the outmoded and inadequate zon- 
ing measures found in the study area. 

The final chapter summarizes the major findings of 
the study and outlines the problems and prospects of air- 
port land use in metropolitan areas. The need for a better 
understanding of the special nature of airport land use by 
local zoning officials and planners is stressed, as is the 
need for comprehensive airport planning at the metropoli- 
tan level. Microfilm $4.35; Xerox $14.20. 340 pages. 


A GEOGRAPHIC ANALYSIS OF 
THE OHIO ROAD SYSTEM 


(L. C. Card No. Mic 59-5940) 


William Watson Shideler, Ph.D. 
The Ohio State University, 1959 


The investigation presents a number of significant re- 
lations between the physical environment and the nature of 
the Ohio road system. Environmental conditions are 
treated systematically and, where appropriate, regionally. 
Emphasis is placed upon the cost, quality, pattern, type of 





construction, and use characteristics of Ohio roads, as 
they have been affected by the physical environment. 

A statistical analysis in which Ohio is contrasted with 
the other 48 states discloses an anomalous situation in 
which great need and ability to pay coexist with an inade- 
quate road system. The problem is to explain how the 
physical factors are responsible in part for the anomaly. 

Ohio ranks not less than fifth among the 48 states in 
terms of need and ability to pay for roads as judged by a 
number of indicators. A qualitative inventory of Ohio 
roads shows that those under state supervision rank no 
higher than fifteenth among the states, and those not under 
state supervision rank approximately eighth. This is evi- 
dence that the quality of Ohio’s existing roads in the late 
1950’s is not commensurate with the state’s need and 
ability to pay. 

As a consequence of its location, Ohio contains a con- 
centration of inter-regional trade routes, equaled by very 
few comparable areas in North America. The location of 
Ohio with respect to natural corridors and natural barriers 
has provided a high level need for adequate road facilities. 

The geological formations have affected roads through 
a five-way relationship: (1) bedrock as a source of wealth 
has created a demand for and has helped finance roads; 

(2) the mineral industries have contributed large tonnages 
to motor transport; (3) the soils have derived their char - 
acteristics in large measure from the bedrock, the soils 
in turn have greatly affected the roads through increasing 
costs and lowered durability; (4) bedrock is the source of 
various road-building materials; and (5) bedrock has 
posed difficult and costly engineering problems. Ohio 
rocks not only are among the poorest rock types used for 
road purposes in the United States but they also rank defi- 
nitely below the national average for such poor rock types. 

The generally poor soils from an engineering point of 
view have affected adversely the roads to a greater extent 
than has any other environmental factor. This is one of 
the principal reasons for the inadequate road facilities in 
Ohio despite great need and ability to pay. 

Gravel resources have been and are an important per- 
missive factor in the evolution of the present road system. 

Many roads having high quality surfaces, but low traffic 
densities resulting from hilly relief, are being maintained 
at a cost which is unjustifiably high if the benefits are 
compared with the costs. The more important roads of 
the state, those most used by the motoring public, do not 
receive their proportionate share of funds and are there- 
fore deficient to a degree that is not commensurate with 
the wealth and need of the state. 

Both relief terrain and the land survey system affected 
the early location of the roads in Ohio. Because of the ir- 
regularity of the terrain in the southeastern part of the 
state, the roads were not laid out on the survey lines of 
the first rectangular survey. In the areas of low relief the 
road pattern reflects the influence of the rectangular sur- 
vey system except in the Virginia Military District where 
the metes and bounds land survey was used. 

It is evident from field studies that weather is more 
important than use in affecting maintenance needs. 

Microfilm $2.00; Xerox $6.40. 135 pages. 
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TAXONOMIC REVISION OF 
NORTH AMERICAN OLENELLID TRILOBITES 


(L. C. Card No. Mic 59-5155) 


Raymond Victor Best, Ph.D. 
Princeton University, 1959 


So much has been discovered about olenellid trilobites 
since Walcott’s monograph of 1910 that their revision is 
imperative. 

Representative material, including the type lots of most 
North American species, from the U.S, National Museum, 
the Geological Survey of Canada, Princeton University and 
several other large collections, has been studied and rede- 
scribed. It is emphasized that the revision is only taxo- 
nomic, not stratigraphic. As specific distinctions are 
based on visually appreciable differences in morphology 
they are expressed qualitatively. Although numerous meas 
urements were made on several hundred cephala they were 
used mainly for checking subjective appraisal and very few 
appear in the text: most are withheld for a subsequent 
quantitative study of olenellid morphology. 

The Lower Cambrian Olenellidae are peculiar not only 
because they lack facial sutures but also because the telson 
(the single terminal plate previously called the pygidium) 
released segments to the thorax from front to back as soon 
as they were formed. The thorax may be differentiated 
into a prothorax and an opisthothorax or it may be undif- 
ferentiated. There are four recognizable types: 


I is undifferentiated with an intraspecifically variable 
number of segments, 


{I is undifferentiated with a specifically constant number 
of segments, 


III is differentiated with a fixed number of segments in 
both the prothorax and the opisthothorax, 


IV is differentiated with a fixed number of segments in the 
prothorax and a variable number in the opisthothorax. 


The sub-family Olenellinae is based mainly on the 
presence of 15 segments in the prothorax, the last of which 
carries or consists of a large axial spine. In species of 
Olenellus (s.l.) in which the spine is extra large and inde- 
pendently articulating (the analite) it may have taken sev- 
eral instars to grow. Proliferation of the opisthothorax in 
such species seems to have been continued, perhaps even 
to have started, at a size larger than that of most meras- 
pides. Consequently, development is subdivided into four’ 
sub-periods: meraspid-a occupied by growth of 14 pro- 
thoracic segments, meraspid-n when the trilobite has 15 
(and telson), holaspid-a occupied by growth of opistho- 
thoracic segments (including the penultimate one), and 
holaspid-n when it is specifically complete. The type IV 
thorax (typified by O. gilberti Meek) has no clearly defined 
holaspid-n sub-period: opisthothoracic segments may have 
been developed and shed seasonally, but more likely car- 
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rying sex-products as in eunicid polychaetes than develop- 
ing asexually into new individuals as in syllid polychaetes. 
Unless similar seasonal variation in number of segments 
is postulated for the type I thorax (e.g., Nevadia Walcott) 
its development is not strictly divisible into meraspid and 
holaspid periods at all. 

Paedeumias, a neotenous form of Olenellus, is relegated 
to subgeneric status. Very few species of Paedeumias 
occur alone, without an associated species of Olenellus 
(s.1.). In many cases the associated pairs are more simi- 
lar in certain features (e.g., eye-length) than either is to 
other species of its respective subgenus. So Paedeumias 
may also be an artificial category. 

Four sub-families are recognized for North America 
(and Greenland): Olenellinae Vogdes, Holmiinae Hupe, 
Nevadiinae Hupe and Laudoniiae, n. subfam. New catego- 
ries also proposed include: in the Olenellinae, two genera, 
Hupeaspis and Wannerina, and 12 species; in the Laudoni- 
inae one subgenus Laudonia (Caborcaspis) and two species. 
A total of 68 species (distributed among 12 genera) is rec- 
ognized: all but two are defined (Callavia was not studied). 
Subspecific status is not invoked because so few olenellids 
are well enough preserved to warrant it. Supraspecific 
keys are given for all categories comprising more than 
three subordinate units. 

As terminology applied to non-olenellid trilobites does 
not necessarily apply exactly to olenellids an annotated 
glossary provides definitions of all terms which might 
otherwise to ambiguous. 

Microfilm $3.00; Xerox $10.40. 231 pages. 

















STRATIGRAPHY AND STRUCTURE OF THE 
ORDOVICIAN LIMESTONES OF THE LOWER 
AND MIDDLE CHAMPLAIN VALLEY, VERMONT. 


(L. C. Card No. Mic 59-6160) 


Robert Bruce Erwin, Ph.D. 
Cornell University, 1959 


The lower Paleozoic is represented in the Champlain 
basin and adjacent areas by a thick, nearly complete se- 
quence of Cambrian and Ordovician rocks. Three major 
tectonic pulsations, occurring in Upper Cambrian-Lower 
Ordovician, Chazyan, and Black River-Trenton time, can 
be recognized; minor tectonic pulsations are more com- 
mon. Each major pulsation includes an associated basal, 
near-shore sand and a varying number of successively 
farther-offshore, distinct faunal and lithologic phases of 
deposition. All currently recognized “formational” units 
as well as the Cambro-Ordovician systemic boundary are 
time-transgressive., Structural deformation of the Cham- 
plain lowland autochthonous rocks (respectively, folding, 
minor thrusting, basic igneous dike intrusion, high-angle 
normal faulting, and high-angle strike-slip faulting) took 
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place between post-Middle Ordovician and pre-Middle 
Devonian time. Movement along the major Champlain 
thrust took place during post-Middle Devonian time, after 
all movement had ceased within the area of the Champlain 
lowland autochthonous rocks. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


STRATIGRAPHY AND SEDIMENTATION OF 
POTTSVILLE ROCKS NEAR BEACH CITY, OHIO. 


(L. C. Card No. Mic 59-5424) 


Henry Hamilton Gray, Ph.D. 
The Ohio State University, 1954 


The character, extent, and lateral variations of Potts- 
ville (lower Pennsylvanian) sedimentary rocks were studied 
in an area of about 50 square miles in Tuscarawas, Stark, 
and Holmes counties, Ohio (Fig. 1). These rocks include 
clays, coals, and sandstones of commercial importance. 





' | * 
| gels a eases ‘ iat 5 
: ") voumes 2 \. 
| i 1TUSCA-; 
' Ba aie, i RAWAS ! 

: \ 














Figure 1, Index map. Area examined shown by shading. 


The rocks are arranged in groups called cyclothems.’* 
A cyclothem is here redefined as a rock unit? that consists 
predominantly of arenites and lutites, but also includes 
coal, limestone, flint, and sedimentary iron ore as essen- 
tial and definitive, though quantitatively minor, parts of 
the sequence, and is of sufficient thickness and lateral 
persistence to be mapped. The Middle Mercer, Bedford, 
and Brookville cyclothems are recognized in the area 
studied (Fig. 2). Each is named for the widespread coal 
that occurs at the top of the cyclothem. 

Locally the cyclothems split into smaller groups of 
identical character but of lesser areal extent. These are 
here called intracyclothems. They are also named for the 
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Figure 2. Generalized diagram of rock units in Potts- 
ville series of Beach City area, showing nomenclature. 
Solid horizontal lines are named coals. Dashed vertical 
lines indicate arbitrary limits of named rock units. Not 
to scale. 


coals that mark their tops. The Middle Mercer cyclothem 
locally contains the Bear Run(?), Vandusen(?), Flint Ridge, 
and Middle Mercer intracyclothems; the Bedford contains 
the Upper Mercer and Bedford intracyclothems; and the 
Brookville contains the Tionesta I, II, III, and IV, and 
Brookville intracyclothems, all in ascending order (Fig. 2). 
Intracyclothems are too thin and local to map except ona 
fairly large scale. 

In some places even the widespread coals and associated 
rocks that mark the tops of the cyclothems are absent. 
Two or more cyclothems thus joined form a mappable but 
local unit here called a concyclothem. The Bedford and 
Middle Mercer cyclothems join to form the Bedford concy- 
clothem, and the Brookville cyclothem locally joins the 
Lower Kittanning to form the Lower Kittanning concyclo- 
them, each named for the coal at its top (Fig. 2). 

The arenites tend to be concentrated in the concyclo- 
thems. Some of the arenites are poorly sorted and very 
clayey low-rank graywackes.* Others are well-sorted and 
quartz-rich true sandstones.* Thick arenites are gener - 
ally restricted to small areas, and the locus of arenite 
deposition commonly remained in about the same place 
through several successive cycles of deposition, resulting 
in extreme local concentrations of arenites. This is es- 
pecially well shown in the valley of the South Fork of Sugar 
Creek near Dundee, where arenites of the Bedford concy- 
clothem attain a total thickness of about 100 feet. 

The better-sorted and more quartzose arenites are 
generally limited to areas of thick arenite deposition, but 
not all concyclothems contain thick quartzose arenites. 
The Lower Kittanning concylcothem consists largely of 
low-rank graywackes, but the Bedford concyclothem con- 
tains a considerable quantity of sandstone of commercial 
value. 

Coals occur in greatest abundance where intracyclo- 
thems are developed and where arenites are least conspicu- 
ous. The areas of coal deposition generally remained in 
about the same place through several successive times of 
coal formation, and it is therefore generally true that 
where there is one local coal, there are others as well. In 
a small area a mile northeast of Dundee the local Tionesta 
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II, Ill, and IV coals are all well developed. Here also the 
Brookville coal attains commercial thickness. This is the 
only place within the area studied in which Pottsville coals 
are extensively mined. 

The areas of arenite deposition and of coal formation 
are separated because the arenites were deposited in sedi- 
mentary traps, where the velocity of the streams or waves 
that carried the sand was abruptly checked and the sand 
was deposited. This produced a topographic barrier that 
could not be readily shifted and which therefore persisted 
in the same position for some time, trapping much of the 
clastic sediment and isolating adjacent areas from clastic 
deposition so that autochthonous sediments, such as coals 
and limestones, could form. The Lower Mercer limestone 
and the four coals of the Middle Mercer cyclothem are vir- 
tually restricted to a small area, 3 miles west of Dundee, 
which is bounded on the north and east by the thick arenites 
of the Bedford concyclothem. These arenites do not cut 
out the coals and limestone by erosional contact, but are 
normal lateral facies equivalents contemporaneous with 
them. 

Different kinds of sedimentary traps collected different 
kinds of arenites, Poorly-sorted clay-rich low-rank gray- 
wackes with thin horizontal bedding were probably de- 
posited in natural levees. Cross- and irregularly-bedded 
fairly well-sorted low-rank graywackes and true sand- 
stones with local concentrations of plant remains and fer- 
ruginous concretions may be delta deposits. Well-sorted 
incline -bedded true sandstones were probably deposited in 
offshore bars. The progress of the sediments‘through a 
series of these traps has resulted in differentiation of 
originally poorly-sorted and clay-rich sediment into the 
various types of arenites and lutites. 

The rocks dip southeast at 15 to 20 feet per mile. The 
younger rocks dip less sharply than those below because 
the cyclothems thicken to the southeast. The general 
southeasterly dip is interrupted by many local swells and 
sags that have no preferred shape or orientation. The 
origin of these minor flexures is obscure but it is certain 
that some of them existed while the sediments were being 
deposited, because the cyclothems thicken over structur- 
ally low areas and thin over the highs, and in some places 
there is evidence that the unconsolidated sediments slid 
short distances down the flanks of the minor structures 
before being covered by younger undisturbed sediments. 
The Upper Mercer flint shows 40 feet or more of vertical 
displacement in a diagenetic thrust-slump just north of 
Dundee, as a result of northeastward sliding into a small 
structural valley the axis of which is just northeast of the 
disturbed area. 

None of the rocks, not even the most widespread coal, 
extends throughout the entire area. Most rock types grade 
laterally into or interfinger with other rock types. This 
indicates that several different kinds of sediments were 
deposited at the same time in different areas. The distri- 
bution of the rock types is therefore original and is due to 
irregularity of deposition rather than to erosion. 

The sediments were probably deposited in a paralic en- 
vironment with natural levees, flood-plains, mainland 
swamps, littoral deltas, littoral swamps, lagoons, and off- 
shore bars, each receiving a characteristic type of sedi- 
ment, Nearly all types of sediments were deposited simul- 
taneously and the shifting positions of the depositional 
environments through time resulted in an intricate strati- 
graphic pattern in which correlation is the exception rather 
than the rule. 





The local nature of the various rock types and of many 
of the cyclic sedimentary groups indicates that regional 
controls of sedimentary processes, such as tectonic ac- 
tivity or eustatic changes of sea level, were not funda- 
mental to the cyclic deposition of these rocks. The prin- 
cipal local control of sedimentation was the sedimentary 
trap, which produced mechanical and chemical isolation of 
areas in which coal, limestone, flint, and sedimentary iron 
ore were deposited. When the trap was overwhelmed as a 
result either of excessive subsidence or of unusually heavy 
sedimentation, a new cycle of deposition was begun. 
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Figure 3. Generalized composite Pottsville cyclothem. 
All vertical sequences shown are known to exist, but not 
all known sequences are illustrated. Length of diagram 
about 30 miles; thickness about 30 feet. 


The ideal cyclothem, uncomplicated by the development 
of intracyclothems or concyclothems, is a lateral sequence 
including all the rock types deposited in the environments 
listed above (Fig. 3). No single vertical sequence can con- 
tain more than a few of the rock types recognized, but all 
rock types may be seen by tracing the cyclothem laterally. 
The cyclothem is built outward toward the sea as well as 
upward, establishing its complex though ordered regimen 
over a broader area with the passage of time. 

During the Pottsville the balance between sedimentation 
and subsidence gradually shifted from excess subsidence 
to excess sedimentation, with resultant successive pre- 
dominance of marine and nonmarine sediments. Sedimen- 
tation and subsidence were about equal twice during the 
Pottsville: first, at the time of deposition of the Bedford 
coal, which separates the lower dominantly marine sequence 
from the upper dominantly nonmarine rocks; and again 
when the Brookville coal was deposited, as sedimentation 
diminished to become less than subsidence once more in 
the dominantly marine lower Allegheny series just above 
the Brookville coal, 

Microfilm $2.00; Xerox $7.00. 150 pages. 
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GEOLOGY OF THE PLAINFIELD 
QUADRANGLE, VERMONT. 


(L. C. Card No. Mic 59-6155) 


Ronald Howard Konig, Ph.D. 
Cornell University, 1959 


Ordovician and Silurian sedimentary rocks have been 
deformed, metamorphosed and intruded by Lower Devonian 
adamellite and granodiorite. The igneous and metamorphic 
rocks form part of the folded eastern limb of the Green 
Mountain anticlinorium which lies 15 to 20 miles to the 
west. Five mappable units in the quadrangle are from old- 
est to youngest, Moretown, Shaw Mountain, Northfield Slate, 
Waits River and Gile Mountain formations, The Waits 
River and Gile Mountain formations have been repeated 
by the Brownington syncline which extends from the 
Memphremagog quadrangel southeastward through the 
Plainfield quadrangle, Other folds in the quadrangle in- 
clude the Woodbury syncline and the Nichols anticline. 
These folds were developed during the early stage of re- 
gional deformation and metamorphism in east-central Ver- 
mont and trend subparallel to the axis of the Green Moun- 
tain anticlinorium, 

A later stage of deformation and contact metamorphism, 
which is evidenced primarily by folding and porphyroblastic 
staurolite, Garnet, diopside, actinolite and biotite, is asso- 
ciated with the forceful emplacement of Lower Devonian 
granitic rock, The structural and metamorphic features 
formed during this disturbance are superimposed on and 
tend to conceal earlier structures, particularly in the east- 
ern part of the quadrangle. Although the later structures 
have a more variable strike than the early structures they 
generally indicate that the rocks to the east of the quad- 
rangle rose with respect to the rocks within the quadrangle. 

Microfilm $2.10; Xerox $7.40. 159 pages. 


STRATIGRAPHY AND ZONATION OF 
THE STANLEY SHALE OF THE 
OUACHITA MOUNTAINS OF OKLAHOMA 


(L. C. Card No, Mic 59-5792) 


Richard Baker Laudon, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor L. M. Cline 


The Stanley shale crops out over about forty per cent of 
the Ouachita Mountains of Oklahoma and Arkansas, In the 
Oklahoma central Ouachita region the sparsely fossilifer - 
ous Stanley is composed of ten to twelve thousand feet of 
shale and interbedded sandstone. The sandstones of the 
Stanley are quite argillaceous and non-resistant to weather - 
ing. The Stanley crops out beneath the major valleys of 
the region and is extensively covered by soil and alluvium, 
The thick Stanley shale provided a zone of weakness for the 
relief of stress during the fairly intensive orogenic activ- 
ity in the region. Many faults and folds are present in the 
Stanley, but the lack of good outcrops and the general litho- 
logic uniformity of the Stanley have obstructed the resolu- 
tion of all except the largest of these structural features. 

A workable zonation of the Stanley, based on general 








lithologic character and the presence of several siliceous 
shale marker beds, was extended over approximately three 
hundred and eighty square miles of the central Ouachitas. 
The Chickasaw Creek and Middle Ten Mile Creek siliceous 
shales were found to be persistent over the entire Ouachita 
Mountains of Oklahoma. The Lower Ten Mile Creek sili- 
ceous shale appears to be persistent over all except the 
southeastern part of the region. The basal Moyers sili- 
ceous shale is persistent over all except the eastern part 
of the region. The Albion siliceous shale was found only in 
the area of the Potato Hills. 

Stratigraphic sections were measured and described 
wherever outcrop quality would_permit. The Stanley as a 
whole was found to be between ten and twelve thousand feet 
in thickness, The Lower Ten Mile Creek member was 
found to be about 6400 feet in thickness, The upper Ten 
Mile Creek member was found to be uniformly about 3500 
feet in thickness. The Moyers formation, which is transi- 
tional with the overlying Jackfork sandstone, varies from 
about 1700 feet in thickness on Jackfork Mountain to about 
700 feet in the western part of the Ouachitas. 

At the base of the Stanley about one hundred feet of sili- 
ceous shales and siliceous siltstones are transitional be- 
tween the bedded cherts of the Arkansas novaculite and the 
argillaceous shales and siltstones of the lower Stanley. 
These beds contain abundant siliceous skeletal material 
and are lithologically similar to the siliceous shales of the 
Stanley. The Arkansas novaculite and the Stanley shale 
are not separated by an unconformity in the Oklahoma 
Ouachita region and deposition of sediments was essentially 
continuous in the Quachita geosyncline through all of Mis- 
sissippian and into Pennsylvanian time. The Stanley shale 
is entirely of Mississippian (predominantly Meramecian) 
age. 
Except for the Chickasaw Creek, the siliceous shales of 
the Stanley cannot be reliably identified in hand specimens. 
A study of field relations is necessary for the reliable 
identification of the other individual beds. All of the sili- 
ceous shales contain radiolaria, sponge spicules, pyrite, 
and abundant carbonaceous material, The matrices of the 
siliceous shales contain a profusion of minute siliceous 
skeletal particles and very little inorganic, clastic material. 

Isolate tuffaceous sandstone lenses were found at sev- 
eral stratigraphic horizons within the Stanley in addition 
to the thick tuffs of the lower Stanley, which crop out in the 
southeastern part of the region. No evidence was found, 
however, indicating that the deposition of the siliceous 
shales was controlled by the occurrence of volcanic ash 
falls. The siliceous shales of the Stanley seem to have 
been formed by the slow accretion of skeletal material 
during long periods of quiescence. 

The general absence of shallow-water sediments or 
fossils, the abundance of sole markings, convolute bedding 
and graywacke sandstones, and the tremendous thickness of 
the Stanley relative to equivalent beds in adjacent areas 
suggest that the Stanley was deposited in a deep geosyn- 
clinal trough with turbidity currents acting as the primary 
depositional mechanism. 
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MICROPALEONTOLOGY AND STRATIGRAPHY 
OF THE BRIGHTSEAT FORMATION 


(L. C. Card No. Mic 59-3591) 


Richard Adams Page, Ph.D. 
Rutgers University, 1959 


Major Professor: Steven K. Fox 


Sixty-three species of Foraminifera have been de- 
scribed from the Brightseat formation of Maryland, The 
following new species have been described: Lagena gutta, 
Dentalina parawilcoxensis, Vaginulina costalis, Rectoglan- 
dulina subfusiformis, Eponides pygmeus, Pseudopolymor - 
phina largis, Nonionella elongata, Ellipsonodosaria resu- 
pina, Aeolostreptis danicus, Virgulina pygmea, and Fis- 
surina delicatula. ree 

The Brightseat formation contains the earliest known 
Paleocene planktonic fauna, It is placed within the Glo- 
borotalia compressa-Globigerinoides daubjergensis zone. 
On the basis of this zone the Brightseat formation is cor- 
related with the Danskekalk of Denmark; the Tuffeau de 
Cipley of Belgium; the Wills Point and Kincaid formation 
of Texas; the Midway formation of Arkansas and Louisiana; 
the Porters Creek and Clayton formations of Illinois, Ten- 
nessee, Mississippi, Alabama and Georgia; the basal part 
of the Beaufort formation (subsurface) of North Carolina 
and the basal part of the Hornerstown formation (subsur- 
face) of New Jersey. 

Microfilm $2.45; Xerox $8.60. 186 pages. 


























THE GEOLOGY OF THE GASTONGUAY-MOURIER 
AREA, GASPE PENINSULA. 


(L. C. Card No. Mic 59-5225) 


W. B. Skidmore, Ph.D. 
Princeton University, 1959 


The writer has geologically mapped 265 square miles 
of territory in the eastern interior of Gaspé Peninsula, 
Quebec. The area lies across the southern part of the 
central Silurian - Devonian belt of the peninsula. It is un- 
derlain by sedimentary and volcanic rocks of Late Ordo- 
vician to possibly Middle Devonian age, with small basic 
intrusions of Silurian to Devonian age, The rocks are in 
northeasterly-trending folds, with accompanying thrust 
faults. Major high angle faults also strike northeasterly, 
and are cut by southeasterly-trending shear faults. The 
deformation dates mainly from the Acadian orogeny. 

The sedimentary and volcanic rocks are divided into 
seven stratigraphic units. Two of them are here formally 
named for the first time, although all of them are direct 
extensions of units recognized by previous workers. 

The northern half of the area is underlain by a sequence 
of five formations. The oldest is the Upper Ordovician 
White Head formation, which is overlain by the Middle to 
Upper Silurian Sirois formation. The three Devonian for- 
mations, the Cape Bon Ami, Grande Greve, and York 
River, are direct extensions of formations recognized in 
the well known Devonian sequence of northeast Gaspé. 
These rocks lie in fault contact, on the south, with the 
Fortin group. The Fortin group is an assemblage of 
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Devonian rocks, occupying 4 northeasterly-trending belt 
through southcentral Gaspé Peninsula. Its rocks differ 
from those of the standard sequence to the north, At the 
east end of the belt they intervene between the Grande 
Greve and York River formations. In the present area the 
Fortin belt apparently includes equivalents of all three of 
the Cape Bon Ami, Grande Gréve, and York River forma- 
tions. Representatives of the Grande Greve and York 
River, at the south side of the belt, have been mapped as 
such, The remaining, major part of the belt is believed to 
be underlain mainly, or entirely, by the Cape Bon Ami for- 
mation. However, the rocks have been mapped as undi- 
vided Fortin group, pending further work. 

The remaining part of the south half of the area is oc- 
cupied by the Silurian Mount Alexander group. The upper 
part of this group is here correlated with the Sirois for- 
mation, The whole group is in turn correlated with the 
major, upper part of the Chaleurs Bay group. 

An erosional unconformity is recognized between the 
White Head formation and overlying Silurian rocks. A 
slight angular unconformity is also indicated between the 
Mount Alexander and Fortin groups. 

Lithological comparisons suggest that the Silurian 
rocks are in large part of intra-geosynclinal origin, 
whereas the Devonian rocks were mainly derived from the 
crystalline basement. Evidence also suggests that the 
Silurian rocks, in particular the Sirois formation, were de- 
posited in a less unstable basin than were the Devonian 
rocks, 

The Gaspé upland, which forms the higher ground of the 
area, is identified in this region as an erosion surface of 
late maturity. A later erosion surface evidently reached a 
stage of late youth. The present topography is in early 
youth, Microfilm $2.45; Xerox $8.60. 186 pages. 


AREAL PETROLOGY OF THE SACAJAWEA 
AND AMSDEN FORMATIONS, AND THE 
TENSLEEP SANDSTONE, BIG HORN 
BASIN, WYOMING. 


(L. C. Card No, Mic 59-4751) 


Thomas Waterman Todd, Ph.D. 
The University of Texas, 1959 


Supervisor: S. P, Ellison, Jr. 


The lithologically defined Sacajawea Formation, the 
Amsden Formation and the Tensleep Sandstone are prod- 
ucts of a marine transgressive-regressive cycle that took 
place on the Wyoming cratonic shelf during the Pennsyl- 
vanian Period as one phase in the development of the east- 
ern Cordilleran geosyncline. The name Montchauve Group 
is suggested in recognition of the natural unity of these 
formations, 

The primary source of sand-sized detritus occurring 
in the three units was the Precambrian Canadian Shield. 
The immediate source of 80 per cent of the sand was ortho- 
quartzite or subgraywacke sandstone cropping out to the 
north and east of northern Wyoming. The remaining 20 per 
cent sand probably came directly from the Canadian Shield. 

Sacajawea strata were deposited in a variety of conti- 
nental and near shore marine environments probably 
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including floodplain, tidal flat, lagoonal, estuarine, and 
neritic sites. The sandstones of the Darwin Member are 
river deposits, and as such form poor horizons for strati- 
graphic correlation. The Amsden Formation is a neritic 
and littoral deposit. Tensleep sandstone was deposited in 
neritic and littoral environments during a north to south 
withdrawal of the sea. 

Coarsely-bimodal samples are associated with cross- 
lamination, are tourmaline poor, and are the product of 
beach action, The thinly and evenly bedded strata separat- 
ing cross-bedded units are unimodal or finely-bimodal, 
rich in tourmaline, and were probably deposited by long- 
shore and offshore currents. Areal distribution of all sed- 
imentary properties of the Tensleep sandstone showed 
control by a low basin prominence that was relatively sta- 
ble during Tensieep deposition, This stable area was lo- 
cated in the northern Big Horn Basin, Wyoming. 

Microfilm $5.45; Xerox $19.35. 426 pages. 


STRATIGRAPHY AND LITHOFACIES 
OF UPPER MISSISSIPPIAN ROCKS IN 
THE CUMBERLAND PLATEAU 


(L. C, Card No. Mic 59-4851) 


Peter Robbins Vail, Ph.D. 
Northwestern University, 1959 


Adviser: Edward C, Dapples 


This investigation was undertaken to provide basic data 
concerning stratigraphic relationships and rock types to be 
expected in tectonically controlled basins and marginal 
shelf areas between a craton and a eugeosyncline, and to 
interpret the depositional environments in this situation. 
Upper Mississippian rocks of the Cumberland Plateau were 
selected for study because their geographic position pro- 
vides a link in the stratigraphic correlation between the 
Eastern Interior, Central Appalachian, Southern Appalach- 
ian, and Black Warrior depositional basins. 

The stratigraphy ef the Upper Mississippian strata of 
the region was thoroughly studied, seven major subdivi- 
sions were chosen, and isopachlithofacies maps prepared 
for each, With these maps as guides the following inter - 
pretations have been made concerning the interrelation- 
ships of the lithofacies and the nature of the tectonic and 
depositional environments. 

The strata range in types from cratonic, through 
basinal, to marginal eugeosynclinal. Of these the bulk 
were deposited as sediments in the transitional zone be- 
tween the craton and the eugeosyncline, Within this tran- 
sitional belt, or miogeosyncline, deposition was not con- 








centrated in a single trough but in a series of basins 
marginal to the mobile eugeosyncline, Available evidence 
points to the conclusion that each basin behaved as an in- 
dependent unit although all are part of an elongate trend of 
general subsidence. Areas between basins were more 
stable tectonically, and their former presence is recog- 
nized by relatively thinner stratigraphic sections, but their 
geographic position shifted frequently during Upper Mis- 
sissippian time. Locally, inter-basin shelf areas became 
depressed and th2re were intervals of time of general coa- 
lescence, during which the miogeosyncline behaved as a 
single subsiding unit. Hence, no sharp boundaries exist 
between the former craton, marginal basin, and eugeosyn- 
cline. Each tectonic feature has its own identifying char- 
acteristics of thickness, lithology, and incorporated fauna, 
but the bounding areas grade gradually from characteris- 
tics of one type to those of another, If the strata in the 
area studied are typical of the zone between the craton and 
the eugeosyncline elsewhere, then the so-called miogeo- 
syncline is gradational in character and difficult of exact 
delineation. 

The over-all trend in sedimentation during Upper Mis- 
sissippian time was from predominantly carbonate accu- 
mulation to predominantly siliceous-clastic detritus. This 
trend through time is accompanied by a cyclical repetition 
of deposits which bear evidence of non-marine, transitional 
and marine accumulation. The number of minor cycles 
that can be recognized in the rocks depends upon the va- 
riety of sediments deposited. Thus the occurrence of the 
greatest number of minor cycles is to be found in areas 
where marine, transitional and non-marine environments, 
as well as a source of clastic detritus existed close to- 
gether, The proportion of transitional and non-marine 
sediment progressively increases from oldest to youngest 
beds and attains its maximum value in late Mississippian 
strata. A steady increase in the amount of non-marine 
and transitional sediments in each succeeding cycle is the 
basis for the interpretation that a pronounced and persist- 
ent regression occurred in the margin of the sea through- 
out most of Upper Mississippian time. 

Paleogeographic environments have been reconstructed 
by separating the Upper Mississippian into four time units. 
The lowermost one marks the sediments deposited during 
the maximum distribution of marine conditions; the other 
three units are related to the pronounced marine regres- 
sion. Tongues of non-marine sediments become increas - 
ingly important, and red beds and coal deposits are typical 
of the youngest strata examined. Outside the Cumberland 
Plateau the influence of non-marine deposition is limited, 
or insignificant, particularly within the black shale basins 
of the Southern Appalachians and Arkansas. In the Eastern 
Interior basin a few beds of red shale, and sandstones fill- 
ing old stream channels, indicate the former presence of 
a continental environment, 
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THE ROLE OF THE PSYCHIATRIC NURSE 
AS PERCEIVED BY NURSES, MEMBERS OF 
THE RELATED DISCIPLINES WITHIN THE 


SCIENCES 


MENTAL HOSPITAL, AND NURSING STUDENTS 


(L. C. Card No. Mic 59-5534) 
Herbert John Butler, Ed.D. 


Boston University School of Education, 1959 


Problem: 


Procedure: 


Hypotheses: 


To study the perceived actual and perceived 
ideal roles of the psychiatric nurse as viewed 
by psychiatric nurses, members of the related 
disciplines within the mental hospital, and 
nursing students. 


The 143 subjects selected for this study were 
from eastern Massachusetts in the following 
groups: 

1. A random sampling of the psychiatric 
nurses in three mental hospitals, one each 
under federal, state and private control. N-30 

2. A stratified random sampling of the 
members of the related professional disci- 
plines in the same three hcspitals. N-60 

3. Approximately ten senor nursing stu- 
dents from each of five schools of nursing, 
two basic collegiate and three diploma schools 
of nursing. N-53 


A psychiatric Nurse Q-sort was devised 
using three juries of qualified mental hospital 
employees for validation of the items and 
categories. There were twelve items in each 
of five nursing care categories. The cate- 
gories were: administration, supportive 
emotional care, physical care, liaison, and 
patient education. Reliability data were 
obtained from 15 senior students in a diploma 
school of nursing. Test-retest method with 
a two week intervening period yielded a 
correlation between tests ranging from .62 
to .86 and a mean of .75. 

All subjects were interviewed by the writer 
using the Q-sort in a forced normal distribu- 
tion pattern. The results of the interview 
sortings were transferred to the electronic 
computing system of the Boston University 
Research and Statistics Unit for statistical 
handling. Results were reported of differ- 
ences in the actual and the ideal sorts among 
the individual items and the five nursing care 
categories. 


1. There will be significant differences in 


the perception of the actual role of the psychi- 
atric nurse as it is viewed by psychiatric 


Results: 


Conclusions: 
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nurses, members of the related disciplines 
within the mental hospital, and nursing 
students. 

2. There will be significant differences in 
the perception of the ideal role of the psy- 
chiatric nurse as it is viewed by the above 
three groups. 

3. Each of the major groups will show 
significant differences in the perception of 
the actual role as compared with the per- 
ception of the ideal role. 





The analysis of the actual sorts revealed 
significant differences in the perceptions of 
the actual role in four of the five categories. 
Liaison was the only category which showed 
homogeneity within the three groups of sub- 
jects. Hypothesis one was supported. 

Analysis of the ideal sorts indicated signifi- 
cant differences among the three major 
groups in four of the five categories. The 
physical care category had homogeneity in 
the ideal role perceptions. Hypothesis two 
was supported. 

Hypothesis three was not supported in that 
there were no significant differences (.05 
level) in the actual-ideal correlations for the 
three major groups. 

The mean category score comparisons 
revealed role confusion among the eleven 
subgroups. A commonly accepted rank order 
of the five categories did not materialize. 
There were agreements in the relative ranks 
assigned the categories by the personnel at 
the three hospitals in the ideal sorts. The 
two collegiate schools showed greater homo- 
geneity in the rank order of category place- 
ment than did the three hospital schools. 

The two categories of supportive emotional 
care and liaison accounted for seven of the 
ten most important items of the ideal sorts. 
The single item which maintained most im- 
portance in the actual and ideal sorts had to 
do with the doctor-nurse-patient relationship. 
The single item which had least importance 
was that of the nurse’s supervision of ward 
personnel in cleaning of the ward. 

Supportive emotional care emerged as the 
most important category according to most 
groups. 


1. It has been demonstrated that Q- 
methodology can be employed to measure 
the perceptions of the role of the psychiatric 
nurse by nursing and various para-nursing 


groups. 
2. The confusion and conflict in the role 
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perceptions seemed to be based on differences 
among the three major groups of psychiatric 
nurses, members of the related disciplines, 
and nursing students, rather than within any of 
these groups. 

3. The liaison relationship of the nurse with 
the patient and the doctor was the keystone 
supporting the arch of “real psychiatric 
nursing”. 

Microfilm $2.20; Xerox $7.60. 165 pages. 


A STUDY OF THE EFFECTIVENESS OF AN 
ALTERNATIVE PROGRAM FOR THE 
PREPARATION OF BEGINNING 
PUBLIC HEALTH NURSES 
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Harriet Oragene Smith, Ed.D. 
University of Southern California, 1959 


Chairman: Professor Lefever 


The problem in this investigation was to discover 
whether a college offering an otherwise accredited basic 
degree program in nursing, which was unable to secure 
accreditation to prepare beginning public health nurses 
largely due to inability to find suitable affiliations with 
public health nursing agencies, could meet, by using the 
resources of an out-patient department and other com- 
munity facilities for observation and practice, the major 
objective of field practice in public health nursing. The 
aim of such experience was to help prepare beginning 
public health nurses. 

In the college under study (School A) the course Com- 
munity Health and Nursing, offered during one quarter of 
the senior year, included all theory and practice of an 
alternative type of public health nursing field practice. A 
university (School C) accredited to prepare public health 
nursing practitioners gave field practice during approxi- 
mately one quarter of the senior year and served as one 
control, while two other related schools (Schools B,-B,.) 
that did not give field practice as part of the curricula 
were used as a second control. 

Methods used included (1) interviewing instructors in 
School A regarding what preparatory public health nursing 
content formed a part of other related courses and com- 
paring the total curriculum with recommended standards 
and with two schools accredited to offer preparation in 
public health nursing, (2) examining stated objectives and 
requirements of the course in School A in light of accepted 
criteria and in relation to practices as found in School C, 
(3) obtaining the results of an opinionaire compiled by 
fifty-two students and two public health nursing instructors 
in School A regarding the extent that course activities 
assisted in reaching course objectives, (4) administering 
an objective standardized test covering public health con- 
cepts in twelve areas of nursing at the beginning of the 
senior year to seventy students at School A, to sixty stu- 
dents at Schools B:-Bz2, and to fifty-six students at School 
C. At the completion of the year the test was readminis- 
tered. Students were equated as far as possible relative to 
school background, age, and a test of mental ability. 





Conclusions. (1) The curriculum at School A provides 
opportunity for instruction in related courses and in most 
of the factual material having to do with a background in 
public health nursing concepts considered to be necessary 
preparation for field practice experience in public health 
nursing. The chances for students to learn about com- 
munity agencies, other than the hospital, prior to the field 
practice are limited. (2) Most of the objectives listed for 
the course Community Health and Nursing can be at least 
partially reached through participation in course activities. 
(3) The experimental course in Community Health and 
Nursing seems to be making a contribution toward reach- 
ing the aim of preparing students who are ready to serve, 
upon graduation, as beginning public health nurses. How- 
ever, it is not possible, through the methods used in this 
appraisal to demonstrate that the objectives of the experi- 
mental course fully meet accepted objectives for such an 
experience or that the activities as arranged and carried 
out in the course could provide a completely satisfactory 
opportunity for reaching the aim. 

Recommendations. (1) The amount of instruction in 
public health administration, epidemiology, and public 
health nursing should be increased. (2) The objectives of 
the course Community Health and Nursing should be 
restudied and revised in harmony with the aim of the 
course. (3) Certain course requirements should be re- 
evaluated and receive more appropriate placement in the 
curriculum. (4) Practice in visiting nursing should be 
retained, but further efforts should be made to secure 
supplementary experience in official health departments. 
(5) Public health nursing content should be strengthened 
in the areas of maternity and infancy care, venereal 
disease care, tuberculosis care, and nutrition. 
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EXPERIMENTAL CANINE HISTOPLASMOSIS 
(L. C. Card No. Mic 59-5421) 


Robert Lawrence Farrell, Ph.D. 
The Ohio State University, 1954 


Histoplasmosis is a fungus disease which affects man 
and some domestic animals including the dog. It was first 
described as a disease entity in 1906 by Darling who saw 
yeastlike intracellular organisms in the tissues of a man 
fatally affected with the disease. Darling named the 
organism Histoplasma capsulatum. DeMonbreun first 
isolated the organism in 1934 from a human being and 
proved it was a fungus which grew in two forms, i.e., a 
yeast or tissue form and a mold form which produces 
aerial growth. DeMonbreun was the first to describe the 
disease in dogs (1939). Since then, histoplasmosis has 
been experimentally produced in dogs by the inoculation 
of the organism intraperitoneally and directly into the 
parenchyma of the lung. 

One objective of this investigation was to determine 
the mode of dissemination of histoplasma from infected 
dogs. A comparison was made between the respiratory 
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and digestive routes of inoculation as portals of entry for 
infection. At the same time, the serology, radiology, and 
other clinical phases of the disease were observed under 
controlled conditions in the hope of providing better means 
of diagnosing spontaneous infection. The development of 
immunity against histoplasmosis was studied. The final 
objective was to determine the effect of the following drugs 
on histoplasma-infected dogs: streptomycin, aureomycin, 
cortisone acetate, sodium caprylate, and atabrine. 

To reach these objectives a series of 5 experiments 
was set up. 

In Experiment I each of 16 dogs was inoculated with 
2 ml. packed yeast cells; 7 via the gastric route, 9 via 
the tracheal route. The 7 gastric dogs developed no 
clinical evidence of disease during a 6.5 month observation 
period. Five of these 7 dogs developed positive skin tests 
within 2 months of inoculation. These same dogs had 
negative skin tests when tested at 3.5 months post inocu- 
lation. 

The 9 dogs exposed tracheally developed acute pul- 
monary histoplasmosis within 2 to 5 days. The disease 
in each case was characterized by hyperpnea, dyspnea, 
pyrexia, and coughing. The animals followed a downhill 
course with death occurring in from 11 to 42 days follow- 
ing inoculation. Disseminated histoplasmosis was demon- 
strated by the culture of H. capsulatum from antemortem 
blood specimens from all 9 dogs. The organism was also 
cultured postmortem from the lung, spleen, liver, mesen- 
teric node, bronchial nodes, heart blood, and adrenal in 
descending order of frequency. Extensive pulmonary 
lesions predominating at necropsy included nodular to 
complete consolidation, liquefaction, cavitation, emphy- 
sema, and fibrinous pleuritis. Histoplasmin sensitivity 
developed in 2 of 3 dogs tested. Six of the dogs died before 
they were tested with histoplasmin. 

Histopathological examination revealed extensive 
granulomatous pneumonia and granulomatous bronchial 
lymphadenitis in all dogs. Granulomatous hepatitis and 
splenitis were often noted. Focal granulomas were seen 
in 2 kidney cortices. Granulomatous lesions were noted 
' in some part of the digestive system in each dog. 

In Experiment II 19 histoplasmosis dogs were inocu- 
lated with a total of 8 ml. packed mycelial growth over a 
period of 79 days. Ten of these dogs were inoculated by 
the tracheal route and 9 by the gastric route. 

Two gastric inoculated and 2 tracheal inoculated dogs 
received 500 mg. of aureomycin per orum per day during 
the third, fourth and fifth month of a 6-month post inocula- 
tion observation period. Each of 2 gastric inoculated dogs 
received 1 gram equivalent of streptomycin per day during 
the same period of aureomycin treatment. Each of 2 
tracheal inoculated dogs received 1 gram equivalent of 
streptomycin per day for 2 weeks, after which it was 
discontinued because the drug induced ataxia. 

During a 6-month post inoculation period no clinical 
evidence of disease was noted in any of the gastric or 
tracheal inoculated dogs. Nine of the 10 tracheal dogs 
elicited a positive histoplasmin skin test 1 month following 
the primary inoculation. The tenth dog was positive 2 
months following the primary inoculation. Two of the 9 
gastric dogs did not develop histoplasmin sensitivity until 
104 days after the initial exposure; the remaining 7 
elicited no reaction. 

H. capsulatum was never cultured from clinical speci- 
mens of urine, feces, or gastric washings which were 











collected periodically throughout the experiment. Con- 
tamination of the air was evidently not excessive since 
culture plates exposed in the room during inoculation and 
examination of animals yielded no organism. This was 
also true in subsequent experiments. 

At the termination of Experiment II (mycelial phase 
inoculated) 5 gastric dogs and 6 tracheal dogs were 
sacrificed, necropsies performed, and histopathological 
examinations made. The remaining 8 dogs were retained 
for use in Experiment III. In the tissues of the gastric 
dogs only a few granulomatous lesions were seen, and 
those were mainly in the digestive system. A few granu- 
lomatous areas were seen in the ileum, spleen, prostate, 
cecum, and the mesenteric node. Organisms were seen 
within lesions in 2 of the 5 dogs. Post mortem mycologi- 
cal cultures of tissues were negative. 

From the results of Experiments I and II it was con- 
cluded that: 


1. The yeast phase of the organism is more pathogenic 
for dogs than is the mycelial phase of H. capsulatum. 

2. The respiratory route is more effective than the 
digestive route as a portal of entry for production of the 
disease. 

3. Neither aureomycin nor streptomycin altered the 
course of the disease produced by the mycelial phase of 
the fungus. 

4. Suspension of organisms in mucin did not enhance 
pathogenicity. 

5. Histoplasmosis acquired by the respiratory route 
was disseminated to distant organs of the body. 

6. Lesions were produced which were identical to 
those seen in spontaneous canine infection. 


In Experiment III 8 dogs inoculated 10 months pre- 
viously with mycelial phase of histoplasma were used as 
tentatively “immune” animals. In addition, 10 histo- 
plasma-free dogs were obtained for this experiment. 
Eight of the latter dogs were used as “nonimmune” ani- 
mals and 2 served as controls. Each of the 18 dogs were 
given intramuscularly 100 mg. of cortisone acetate daily 
for 16 days. On the fourth day of cortisone treatment 
each of the 8 “immune” dogs and the 8 “nonimmune” dogs 
were given 1 ml. packed mycelial growth. The “immune” 
dogs received mycelial growth by the same route which 
was used for the primary exposure; 4 via the gastric 
route, and 4 via the tracheal route. Four of the “non- 
immune” dogs were inoculated by the gastric route, and 
4 by the tracheal route. Two dogs served as uninoculated 
controls. The 18 dogs showed weight fluctuations due to 
a disturbance in fluid balance caused by cortisone. During 
a 2.5-month observation period 1 tracheal “immune” dog 
exhibited a chronic nonproductive dry cough. No signs 
were observed in the remaining 7 “immune” animals. 
The 8 “immune” dogs were insensitive to histoplasmin 
while receiving cortisone, but within 4 weeks after cessa- 
tion of cortisone positive skin reactions were elicited 
from all. An immunity was demonstrated by the 4 
“immune” tracheal dogs which failed to show signs of 
histoplasmosis when reinoculated during cortisone ther- 
apy. All 4 previously unexposed tracheal dogs developed 
acute histoplasmosis; however, the 4 tracheal dogs 
previously exposed to mycelia did not develop acute 
histoplasmosis. This represents the first demonstration 
in dogs of acquired immunity against histoplasmosis. 

The 4 gastric “nonimmune” dogs exhibited no signs 
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during the 2.5-month observation period. However, the 

4 tracheal “nonimmune” dogs all developed acute pulmo- 
nary histoplasmosis which became disseminated through- 
out the body. The incubation period was somewhat longer 
than the tracheal yeast dogs of Experiment II. First signs 
of disease in the 4 animals were seen in 5, 6, 12 and 18 
days, respectively. Three of the 4 dogs died of acute, 
progressive, disseminated histoplasmosis. The fourth 
dog also developed acute histoplasmosis but survived. 
The survivor also developed skin sensitivity to histo- 
plasmin. 

The lesions seen at necropsy and histopathological 
examination were similar to the gross and microscopic 
lesions of the tracheal dogs in Experiment II. The cul- 
tural results were also similar. 

All 18 of the animals in this experiment showed a 
definite rise in antibody titer during the observation 
period. 

At the termination of Experiment III it was concluded 
that: 

1. Previous attempts (Experiment II) to produce 
infection by multiple intratracheal inoculation of the 
mycelial phase were unsuccessful, however, in this ex- 
periment a single 1 ml. dose of the same strain of 
mycelial growth given by the same route to dogs on corti- 
sone therapy produced acute, progressive, disseminated 
histoplasmosis in 100 per cent of the “nonimmune” dogs. 
The disease induced by this procedure was similar to that 
produced by the yeast phase, tracheally. 

2. The “immune” tracheal dogs developed a relative 
immunity against histoplasmosis; this was demonstrated 
by the failure of these dogs to acquire histoplasmosis 
when reinoculated while on cortisone treatment. 

3. No disease was produced in either the “nonimmune” 
or “immune” animals which were prepared with cortisone 
and inoculated via the gastric route. 

4. Acquired immunity was demonstrated in 4 dogs 
previously exposed to mycelia by the respiratory route. 
Experiment IV was designed to challenge some of the 
survivors of previous experiments. The challenge dose 
varied from 1.5 ml. to 2.5 ml. packed yeast cells intro- 
duced tracheally. Six of the 8 “immune” dogs ( 3 gastric 
and 3 tracheal), 2 gastric “nonimmune” dogs of Experi- 
ment III, and 2 gastric dogs of Experiment II (yeast phase 
inoculated) were challenged. Nine of the 10 dogs suc- 
cumbed to acute progressive histoplasmosis similar to 
that of the tracheal dogs in Experiment II. The gross and 
microscopic lesions were similar to those of the dogs 
inoculated with the yeast phase by the tracheal route. The 
sole survivor of the challenge dose developed acute histo- 
plasmosis and then went into a chronic course. 

It was concluded from this experiment that an immunity 
against histoplasmosis was developed in dogs, but was 
inadequate to protect against a large challenge dose of 
virulent yeast phase. 

Experiment V consisted of 6 dogs, each of which were 
treated differently; 2 served as controls. One (infected 
control) was inoculated with 1 ml. packed yeast cells and 
received no treatment. The second control was not in- 
fected and received sodium caprylate intravenously in a 
10 per cent solution and per orum in 300 mg. tablets. 
Four other dogs were infected with 1 ml. packed yeast 
cells. One of these dogs was started on sodium caprylate 
treatment 4 days before infection. The second was started 
on treatment with sodium caprylate on the first day signs 





of disease were observed. The third dog was simultane- 
ously started on sodium caprylate treatment and infected 
with H. capsulatum. The fourth dog was given atabrine 
hydrochloride per orum at the first signs of disease after 
tracheal inoculation of 1 ml. yeast. 

The dog which received treatment before infection and 
the dog which received treatment and yeast organisms on 
the same day survived a course of acute histoplasmosis 
and gradually made a full clinical recovery. 

The noninfected control dog developed thrombosis and 
occlusion of the jugular veins 1 week after the start of 
intravenous administration of sodium caprylate. After 
cessation of administration of the intravenous solution the 
venous lesions gradually healed and no visible lesions 
were seen at necropsy. 

The infected control dog, the atabrine-treated dog, and 
the dog treated with sodium caprylate at the first signs of 
infection succumbed to acute histoplasmosis which was 
similar in signs and gross and microscopic lesions to that 
experienced by the other tracheal-yeast inoculated ani- 
mals. 

The results of Experiment V suggest that sodium 
caprylate may have an inhibitory effect on histoplasma 
in vivo when administered prior to infection, but no cura- 
tive effect was demonstrated when treatment was adminis- 
tered after signs of illness. Sodium caprylate apparently 
had a caustic effect on the jugular veins since thrombosis 
and occlusion occurred after intravenous administration 
of the drug. Microfilm $2.00; Xerox $6.20. 130 pages. 
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NEUROPATHOLOGY OF OVINE, PORCINE, 
BOVINE AND FELINE TOXOPLASMOSIS 


(L. C. Card No. Mic 59-5911) 


Adalbert Koestner, Ph.D. 
The Ohio State University, 1959 


The discovery of Toxoplasma gondii as one of the 
causative agents of neonatal encephalomyelitis in human 
infants stimulated active research in this field. The 
improvement of laboratory technics facilitated the diag- 
nosis of toxoplasmosis and added to the recognition of 
this disease as an important congenital infection in man. 
Researchers in veterinary medicine investigated toxo- 
plasmosis in wild and domestic animals, isolated and 
identified the organism and succeeded in reproducing the 
disease experimentally. Nervous signs occurred with 
high frequency in toxoplasmosis of animals and conse- 
quently led to investigations of the lesions of the central 
nervous system. Many problems, however, are still 
unsolved. For a better understanding of the pathomor- 
phology and pathogenesis of cerebral toxoplasmosis in 
animals, we undertook — 





1. To examine the central nervous system of sheep, 
pigs, cattle and cats, in which naturally occurring 
toxoplasmosis was confirmed by laboratory technic 
or in which virulent T. gondii were introduced 
experimentally. = 
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2. To describe and classify the lesions of toxoplasmosis 
in the central nervous system and to study their fre- 
quency and distribution in regard to species and age. 


3. To investigate the pathogenesis of the central nerv- 
ous lesions and to compare the results with those 
found in dogs and man. 


4. To determine species susceptibility and resistance 
with special emphasis on the central nervous system. 


.. To present differential diagnostic criteria of ovine, 
bovine, porcine and feline toxoplasmosis based on 
the microscopic lesions of the central nervous 
system. 


The brains and spinal cords of 20 sheep, 32 pigs, 17 
cattle and 11 cats afflicted with toxoplasmosis were 
studied. Of these, 6 lambs, 8 pigs and 4 calves had 
congenital toxoplasmosis. The remainder were either 
naturally occurring cases (8 pigs, 4 cattle, 1 cat) with toxo- 
plasmosis confirmed by isolation and/or demonstration of 
Toxoplasma gondii, or they were experimentally infected 
with virulent organisms. 

Lesions in the central nervous system characteristic 
of toxoplasmosis were found in 15 sheep (75 per cent), 7 
cats (63 per cent), 17 pigs (53 per cent) and 8 cattle (47 
per cent). The ovine central nervous system was more 
susceptible to experimental infection with T. gondii than 
that of other species. Sheep not only showed the highest 
rate of brain involvement but also the earliest lesions in 
the central nervous system. While young animals in other 
species were more susceptible than older animals, the 
central nervous system of sheep in all age groups was 
equally susceptible to experimental infection. 

Toxoplasmosis of the central nervous system was 
similar in all four species and characterized by focal 
necrosis and vascular damage in acute cases and by 
microglial nodules and repair in chronic cases. Severe 
mineralization of meningeal and cerebral vessels occurred 
in chronic ovine and bovine toxoplasmosis, but not in other 
species. 

Toxoplasma gondii were found as free proliferative 
forms in acute infections, in intracellular form, and in 
pseudocysts in chronic disease. 

No predilection site for either lesions or organisms 
was detected, except in chronic infections, where pseudo- 
cysts with no tissue reaction were more frequently found 
in the cerebral cortex. 

The study of the lesions both chronologically and by 
species led to a better understanding of the pathogenesis. 
The brain was actively invaded by toxoplasma after the 
vascular protective mechanism had been altered. The 
invasion of toxoplasma was followed by tissue necrosis. 
The microglial reaction led to the formation of microglial 
nodules characteristic for subacute and early chronic 
infections. The chronic process was characterized by 
repair and scarring and corresponded clinically with latent 
toxoplasmosis. Various stress factors were found respon- 
sible for reactivation of latent toxoplasma infection. 

The differential diagnostic features of toxoplasmosis 
were discussed and specific pathognomonic criteria were 
presented. Microfilm $2.00; Xerox $6.60. 138 pages. 











CANINE ONCOLOGY: CUTANEOUS 
EPITHELIAL NEOPLASMS AND HOMOLOGOUS 
TRANSPLANTATION EXPERIMENTS. 


(L. C. Card No. Mic 59-5868) 


Svend Woge Nielsen, Ph.D. 
The Ohio State University, 1959 


Knowledge of the pathology and biological behavior of 
the cutaneous tumors of the dog is both of academic 
interest and of practical value to the practicing veteri- 
narian who is daily confronted with the problem of diagnos- 
ing and treating cutaneous lesions in dogs. The material 
studied consisted of all cutaneous lesions encountered in 
7,489 dogs during a 10-year period. Approximately half 
of the accessions were dogs necropsied in this department, 
and the other half consisted of formalized tissues sub- 
mitted for diagnosis. The objectives of this study were -- 


1. To review the literature on canine cutaneous tumors. 
2. To describe their pathology and histogenesis. 

3. To investigate their biological behavior. 
4 


. To establish a usable classification of canine 
cutaneous tumors based on pathological and bio- 
logical characteristics. 


Epithelial neoplasms of the skin, excluding the viral 
papillomas and those originating in the modified cutaneous 
glands (the mammary and perianal tumors), were found in 
151 dogs. Fifty-four dogs with sebaceous gland tumors 
were encountered; with 11 dogs having multiple sebaceous 
gland adenomas. None of the other cutaneous epithelial 
tumors were found to be of multiple occurrence. Eighty 
per cent of the 33 basal cell tumors found were located in 
the skin of the head and neck, a site incidence similar to 
that of the human basal cell tumor. Two different patterns 
of the basal cell tumor were recognized, the ribbon and 
the solid type, with the latter being the most aggressive. 
The squamous cell carcinoma was found in 31 dogs, and 
it was the only type of epithelial tumor in which unequivo- 
cal evidence of metastasis was demonstrated. Fourteen 
apocrine sweat gland tumors were present, three of which 
were diagnosed as mixed apocrine sweat gland tumors 
with cartilage formation. No report of this latter type of 
canine sweat gland tumor has been found in the literature. 
Evidence was presented to indicate that the calcified 
epithelioma is a late stage of the trichoepithelioma that 
has undergone keratinization, central necrosis and 
mineralization. It was also pointed out that certain 
cutaneous lesions currently classified as calcinosis cir- 
cumscripta represent totally mineralized calcified epithe- 
liomas. The trichoepitheliomas and calcifying epithe- 
liomas were consistently of benign clinical behavior. 

The second part of this study consisted of experiments 
designed to develop transplantable canine neoplasms. A 
transplantable tumor in a dog, as opposed to one in a 
mouse or rat, is a superior tool in research on cancer 
surgery and other forms of cancer therapy because of the 
larger size of the dog and because of its closer phylo- 
genetic relationship to man. The objectives were to 
investigate the effects of low voltage total body irradia- 
tion and corticosteroids on the susceptibility of dogs to 
homologous tumor transplantation. 

Twelve different neoplasms from 17 dogs were trans- 
planted to 48 dogs. Six of the neoplasms were grown in 
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tissue cultures, and transplants were attempted with three 
of the tumor cell cultures. The majority of the recipients 
ranged in age from 12 hours to 8 weeks at time of tumor 
implantation. Thirty-one dogs were irradiated with doses 
ranging from 170 r to 600 r. Two corticosteroids were 
used, cortisone in a dose of 25 mg. daily to 500 Gm. pup- 
pies and prednisolone in doses of 5 and 10 mg. daily or 
20 mg. every other day to weanling puppies. Five dogs 
showed successful growth of the transplant. The dogs 
were all irradiated: one had received 465, one 500 and 
three 600 r. Three of the dogs were also treated with 
prednisolone. The successfully transplanted tumors were 
an osteosarcoma, a mixed mammary tumor and an ovarian 
adenocarcinoma. 

Microfilm $2.00; Xerox $6.60. 138 pages. 
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A STUDY OF VARIOUS FACTORS WHICH AFFECT 
THE VISCOSITY OF WATER-IN-OIL EMULSIONS 


(L. C. Card No. Mic 59-4482) 


Paul Joseph Wurdack, Sr., Ph.D. 
University of Pittsburgh, 1959 


There has been little published information concerning 
emulsions of the water-in-oil type. It was the purpose of 
this study to determine the effects of various factors 
which might be expected to influence the viscosity of 
water-in-oil emulsions. 

Several series of water-in-oil emulsions were pre- 
pared by use of a Premier Dispersator Unit. Their vis- 
cosities were measured with a Brookfield Synchro-Lectric 
Viscometer. The emulsions consisted of mineral oils of 
various viscosities and emulsifying agents of various 
types, in volume-volume concentration. The emulsifying 
agents or blends of agents used were: polyoxyethylene 
sorbitan monolaurate, polyoxyethylene sorbitan mono- 
stearate, polyoxyethylene sorbitan monooleate, sorbitan 
monooleate, N-soya-N ethyl morpholinium ethosulfate (35 
per cent aqueous solution), an alkyl aryl sulfonate, and 
ethylene oxide laurate. 

The factors selected for study were: the hydrophile- 
lipophile balance, the concentration of emulsifying agent, 
the external phase viscosity, the phase concentration, the 
time of mixing, the preparation temperature, the speed of 
mixing, and the storage time. 

The following conclusions were reached: 


1. The viscosities of water-in-oil emulsions increased 
as hydrophilelipophile balance (HLB) decreased. A 
constant HLB value of the emulsifying agent, 
achieved by using varying emulsifying agents, led 
to changes in viscositiec, but these were unpre- 
dictable. 


2. Apparent Micelle formation and hence stabilized 
viscosities appeared to be optimum at a emulsifying 
agent concentration of three per cent. 


3. Emulsion viscosity increased with increased ex- 





ternal phase viscosity and was predictable by the 
Hatschek equation. 


4. The viscosity of the emulsions increased with 
increased internal phase concentration and was 
mathematically predictable. 


5. When the time of mixing was increased a constant 
viscosity was reached more rapidly, and lower 
ultimate viscosities were achieved by increased 
time of mixing. 


6. The temperature at which emulsions were prepared 
had a minor influence on the ultimate viscosity of 
these emulsions until a temperature of 80°C. was 
reached. At this temperature the emulsions in- 
verted to the oil-in-water type. 


7. Speed of mixing was shown to have little effect on 
ultimate viscosity or upon time required to reach 
stable viscosity. 


8. The emulsions made under optimum conditions 
exhibited little change in viscosities from a period 
of four weeks to one year. This led to the conclu- 
sion that micelle equilibrium in these emulsions 
was achieved in approximately four weeks and that 
reasonably constant viscosities could be expected 
in such emulsions for periods up to one year. 

Microfilm $2.00; Xerox $3.00. 51 pages. 
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THE EFFECT OF RADIOACTIVE RAINS 
ON SURFACE WATER SUPPLIES 


(L. C. Card No. Mic 59-5728) 


Robert Lyle Morris I, Ph.D. 
State University of Iowa, 1959 


Chairman: Dr. Clyde M. Berry 


Data are presented to show that the nuclear fission 
debris created by detonations of nuclear weapons in 
Nevada, the South Pacific and the Soviet Union is deposited 
in Iowa as the result of rain-out. The quantities are 
sufficient to produce gross beta-gamma radioactivity 
levels in surface waters well above present recommended 
concentration levels for significant periods of time. 

Approximately fifty per cent of the radioactivity in 
surface water is contained in suspended solids and can be 
successfully removed by water plants practicing sedimen- 
tation, coagulation and filtration. 

The gross beta-gamma radioactivity is much higher in 
small farm pond type catchments than that demonstrated 
in flowing surface waters, and the duration of elevated 
activity is more prolonged in the farm ponds. 

Evidence is set forth indicating the fortification of rain- 
out activity by much longer half-life radioactivity from the 
leaching of surface soil and decayed vegetation which has 
previously metabolized surface retained fission products. 

The impoundment of the Iowa River by the Coralville 
dam has extended the duration of elevated radioactivity 
levels by inhibition of normal river flow. 

Microfilm $2.00; Xerox $3.00. 57 pages. 
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THE INFLUENCE OF DAVID PARISH ON THE 
DEVELOPMENT OF TRADE AND SETTLEMENT 
IN NORTHERN NEW YORK, 1808-1822 


(L. C. Card No. Mic 58-7228) 


William Charles Lahey, Ph.D. 
Syracuse University, 1958 


David Parish, wealthy European financier and merchant, 
became the American agent of an European banking syndi- 
cate entrusted with the transfer of Spanish bullion from the 
Western Hemisphere to Europe during the Napoleonic 
Wars. Soon after his arrival in the United States in 1806, 
Gouverneur Morris, an old friend of the Parish family, 
pointed out the opportunity of land investments in Northern 


New York. 
Parish decided to investigate these northern lands after 


profits from the bullion operation had begun to materialize. 


At this juncture Joseph Rosseel, a Belgian refugee seeking 
an American career, arrived with a letter of introduction 
to Parish. Impressed with his credentials Parish engaged 
Rosseel to explore these lands and promised to engage him 
as land agent if the lands were desirable as well as prom- 
ising to back him in a commercial career. 

After Rosseel had made two exploratory trips to North- 
ern New York, the two men met in Ogdensburg, New York, 
where Rosseel’s report persuaded Parish eventually to 
purchase nearly 140,000 acres in St. Lawrence and Jef- 
ferson Counties for some $266,000. He also agreed with 
Rosseel that Ogdensburg was the: ideal location for a store. 

Parish’s first plan was to develop his land holdings but 
his visit to Ogdensburg convinced him that the village 
could become a river port for the St. Lawrence River 
forwarding trade. Temporarily deferring his land plans, 
he ordered Rosseel to supervise the necessary construc- 
tion work to transform Ogdensburg into a port. 

Initiated during a period of trade restrictions with 
Canada, the commercial enterprise never prospered. 
Canadian firms refused to admit the American concern to 
their business enterprises. Rosseel also failed to estab- 
lish close ties with shippers in Western New York. Navi- 
gational difficulties on the St. Lawrence River caused 
costly shipping losses. The War of 1812 sounded the 
death knell for the forwarding trade. 

But by 1812 Rosseel had prepared Parish’s lands for 
settlement by opening roads, constructing mills, and 
clearing lots. With the discovery of iron in Rossie he also 
inaugurated mining operations. 

From 1812-1816 Parish invested thousands of dollars 
in a grandiose real estate promotion. He constructed an 
entire village in Parishville, New York. Rossie became 
the center of an emerging iron industry; Antwerp township 
was developed as an agricultural area. Parish promoted 
a network of turnpikes to develop Ogdensburg as the com- 
mercial center of the North Country. 
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In 1816 David Parish returned to Europe and his 
brother, George Parish, became general superintendent 
of the American interests. The latter continued the 
paternalistic schemes of his brother but the economic 
recession in 1818 and the United States failure to establish 
favorable trade relations with Canada thwarted a success- 
ful development of the northern holdings. 

David Parish retired from active participation in his 
American concerns in 1822 to devote his attention to an 
Austrian financial scheme. With its failure, Parish com- 
mitted suicide in Vienna in 1826. 

Based on thousands of Parish and Rosseel letters, the 
Parish Land Books, the Daniel Hoard Collection, diaries, 
journals, and ledgers, this study presents the details of 
opening a wilderness for settlement and the obstacles 
encountered in commercial and land developments in a 
frontier region. Although his plans ended in a financial 
debacle, Parish played a dynamic role in the North 
Country. His attempt to develop trade on the St. Lawrence 
foreshadowed the river’s development as a trade artery. 
His developmental policies laid a firm foundation for the 
future growth of the region. 

Microfilm $4.30; Xerox $14.40. 334 pages. 


THE SOCIAL STATUS OF MUSICIANS IN 
SEVENTEENTH CENTURY FRANCE 


(L. C. Card No. Mic 59-5084) 


Charles Clary Onion, Ph.D. 
University of Minnesota, 1959 


Adviser: Dr, J. B. Wolf 


The social position of past musicians has been the 
subject of speculation and traditional disapproval but little 
systematic study. The position of those in France between 
the end of the sixteenth century religious wars and the 
final establishment of the official French opera in 1671 
both confirms and disproves these assumptions. 

Socially, the determining factors were the expansion 
of patronage, growing nationalistic prejudice, and the use 
of music as propaganda for political forces. New musical 
forms influenced musicians in many ways in the variety of 
their functions, scope of employment and breadth of human 
associations. The fairs were a fruitful source of new ele- 
ments while the Church, still a large patron, was a tradi- 
tional force only. Solo playing involved musicians 
intimately with the upper classes while the opera developed 
large public audiences demanding the satisfaction of new 
bourgeois tastes. 

The individual household, or maison, employed a num- 
ber of musicians but was declining as an institution. The 
most prominent and best documented maison was naturally 
the court. It concerned music by setting social norms, by 
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the weight of its resources and through its censorship. 
The court was the sponsor of at least four musical organi- 
zations of a public character: two chapels, the chamber 
orchestra and the écurie, which played military and out- 
door music. Court musicians had the many privileges of 
public officials such as exemption from taxes and guild 
regulations, and the right of reversion of position. The 
status of musicians in non-royal maisons varied with the 
tastes of masters, but approximated the lower ranks of 
personal, intimate service, thought more honorable than 
labor. 

Wages were indefinite by modern standards, often paid 
in maintenance, pensions, gifts or ecclesiastical income. 
There was no set rate for individual performance, even in 
the guild. Wages of the better musicians were roughly 
triple those of common labor but were severely restricted 
by a decline in purchasing power. A few musicians be- 
came wealthy but probably not from their music alone. 
Many succeeded in accumulating some property. 

Marriages were contracted most frequently with the 
petty bourgeosie and seldom with families of other 
musicians. An examination of the dowries gives little 
evidence of social status because they corresponded 
neither with each other nor with status in other respects. 
The average dowry was low in comparison with those of 
other classes of any social standing. The marriage wit- 
nesses, an important indication, came from the class of 
small official functionaries in most cases and generally 
out-ranked the musicians they witnessed but corresponded 
closely by association. 

Among the forces enhancing musician’s positions were 
their many aristocratic associations, a tradition of the 
academic respectability of music, an equally strong tradi- 
tion of service to the Church, some political and national 
developments and the general increase in wealth and 
luxury. 

The times favored the bourgeosie in nearly all re- 
spects but musicians were hurt socially by some of their 
attitudes. They were hurt also by the disreputable asso- 
ciations some had, by occasional prejudice against amuse- 
ment as such and, finally, by the pretentious attitudes of 
the aristocracy. Harshness of treatment was a feature 
common to the age and not directed especially against 
musicians. 

French society resembled a complicated ladder that 
allowed a certain degree of mobility. Among these social 
levels, musicians most nearly approximated the petty 
bourgeosie in their incomes, their marriages, and their 
rank. The complexity of the position of this class allows 
few categorical statements but the idea of the social 
inferiority of past musicians is a myth. 

Microfilm $2.70; Xerox $9.40. 208 pages. 


THE SOCIALIST LABOR PARTY, 1890-1903 
(L. C. Card No. Mic 59-4407) 


Charles M. White, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Bowman 


The Socialist Labor Party has long been regarded as 
the most orthodox Marxian political party in America. 


This study concerns itself with the history of the party, 
concentrating on the party during the height of its power, 
the 1890’s, in an attempt to analyze its nature. The analy- 
sis shows that the party has usually confused discipline 
with orthodoxy; it has talked a great deal about Marxian 
principles, but it has seldom followed any set for long. 

The research was grounded largely upon the party’s 
own publications, especially on the party’s newspaper, 
The People. 








The party itself was created out of the wreckage of the 
First International in the 1870’s. In its early years it 
vacillated between the outright political approach of 
Ferdinand Lassalle and the economic trade union approach 
of the more “orthodox” Marxians. In the mid-eighties, 
the party concentrated on the economic approach and 
succeeded in infiltrating a number of trade unions. The 
German nature of the party made German and German 
Jewish unions the primary targets; yet for a while the 
party succeeded in exercising considerable influence 
within the Knights of Labor. 

Daniel De Leon joined the party in 1890; he quickly 
became its “boss” and ran the organization until his death 
in 1914. De Leon emphasized political action as opposed 
to “pure and simple” economic activity; nonetheless, he 
attempted to infiltrate both major unions. Both his at- 
tempts failed; Samuel Gompers rebuffed the socialists in 
the American Federation of Labor, and Sovereign and 
Hayes ejected De Leon and the party from the Knights of 
Labor. 

Following rejection, De Leon organized the Socialist 
Trade and Labor Alliance, a Marxist union which had 
promise of success as long as it utilized the normal 
weapons of trade unions, strikes and boycotts. But the 
Alliance turned to dualism. De Leon, in making the 
Alliance an appendage to the party, eliminated all opposi- 
tion, including the strongest group in the Alliance, the 
New York Central Labor Federation. After the Federa- 
tion’s elimination, the Alliance, then the personal union 
of De Leon, rapidly declined, eventually joining the I.W.W. 

De Leon ruled the party in the same harsh fashion 
that he ruled the Alliance. In doing so, he ever had the 
support of the dictatorial National Executive Committee. 
Party pronouncements, under De Leon, reflected con- 
stantly increasing inflexibility of leadership. Inflexibility 
drove many members from the party; at the end of the 
1890’s, there were more expellees than members. Most 
of the expelled persons were still Marxists; they gravi- 
tated to Debs’s new Social Democratic Party, which far 
outpolled the Socialist Laborites in the election of 1900 
and thereafter. The existence of the new Marxist party 
effectively killed any chance the Socialist Labor Party 
may have had to foster Marxism in America. 

A political party based on one-man leadership with 
followers of foreign birth, a union based on the coming 
revolution, and tactics based on rigid party discipline—all 
these were elements which tended to doom the Socialist 
Labor Party in America to well-deserved oblivion. 

Microfilm $4.00; Xerox $13.60. 311 pages. 
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HISTORY, ANCIENT 


ALEXANDER AND THE ROMANS 
(L. C. Card No. Mic 59-4647) 


Jill Barbara Nadell, Ph.D. 
University of Pennsylvania, 1959 
Supervisor: Dr, William C, McDermott 

Alexander the Great left, as his legacy, the concept of 
political unity in the form of a single empire, the ideal of 
world citizenship and brotherhood, and the portrait of 
himself as a conqueror and the founder of a new epoch of 
history. The immediate recipients of this legacy were the 
Romans, and the theory underlying this study is that, 
throughout the course of their political development, they 
were consciously influenced by what they knew and thought 
of Alexander. 

The purpose of this study was to discover and to trace 
the varying forms which this influence took, and to under- 
stand the effect of the Roman interpretation of one of the 
most remarkable careers in history. The Greek and Latin 
sources which were considered were those which revealed 
the Roman attitudes towards Alexander from the time when 
they first learned of him to the third century A.D. 

The evidence has shown that the earliest knowledge the 
Romans had of Alexander came from their contacts with 
the Hellenized cities of South Italy during the generation 
following Alexander’s death. From that time on there was 
a continuous and substantial oral tradition at Rome which 
embraced both the facts of Alexander’s career, and the 
legend which, even during his own lifetime, had sprung up 
about him. 

Although the earliest written records still extant come 
from the second century B.C., the strongest impact of 
Alexander and the Alexander-story developed after the 
Romans had defeated Macedon in 148 B.C. In the genera- 
tions following, the Romans, exposed alike to the riches of 
the Orient and to the example of its conqueror, became 
increasingly aware of their mission as the descendents of 
Alexander and as the heirs to his imperial ideal. This 
influence first manifested itself in the lives of several 
prominent Romans who sought to imitate Alexander and to 
follow his path across Asia. 

The winning of the empire, particularly in the East, 
was stimulated by the Alexander-story, and the writers of 
the imperial period compared their empire with Alexan- 
der’s and studied his career with a view of uncovering 
both his political ideals and his shortcomings. From this 
quickened interest in Alexander there developed a tradition 
highly favorable to him, and the use of his name and legend 
as an instrument of imperial propaganda, as well as a 
Stoic-rhetorical tradition which condemned him as a 
militarist. 

As the empire came, more and more, under the in- 
fluence of the Orient, Alexander seemed to take on some 
of the mystery qualities of the Oriental religions and he 
was sometimes regarded with fanaticism, sometimes with 
superstitious awe. His influence took different forms in 
each period of Roman history, but Alexander was never 
ignored or forgotten: he had shown the Romans the way 
to military glory and political unity. 

Microfilm $2.05; Xerox $7.20. 155 pages. 





HISTORY, MEDIEVAL 


THE COURT OF CHAMPAGNE UNDER 
HENRY THE LIBERAL AND COUNTESS MARIE 


(L. C. Card No. Mic 59-5154) 


John Frederic Benton, Ph.D. 
Princeton University, 1959 


The court of Champagne in the second half of the 
twelfth century was one of the great centers of the courtly 
culture of northern France. This thesis is an investiga- 
tion of the administrative, literary, and social activity of 
that court under Henry the Liberal and his wife Marie. 

The first chapter, “The County of Champagne in the 
Twelfth Century,” traces the growth of the county and 
surveys its geography, economy, and social classes. 
Emphasis is placed on the expansion of the frontier area 
and the growth of the fairs. The second chapter relates 
the personal histories of Henry and Marie and outlines the 
history of the county during the period. Particular atten- 
tion is given to Count Henry’s activities as a peacemaker, 
including his role as a mediator between Louis VII and 
Frederick Barbarossa. 

The next two chapters, “The Court Officers” and “The 
Courtiers,” are largely prosopographical. A close study 
of the witness lists of the count’s charters permits the 
identification of the officers and courtiers who frequently 
attended the court. At the beginning of the period under 
consideration all of the major officers appeared more or 
less regularly at the court, and the count was not bound by 
heredity in making appointments. By the early thirteenth 
century a principle of heredity can be seen in the choice 
of the lay officers, and the element of personal service had 
apparently become less important for all the court offi- 
cials, with the possible exception of the chamberlain. The 
witness lists also show the comparative frequency with 
which different men attended court and whether they 
traveled with the count, visited from a distance, or were 
present only when the court stayed at their settled place 
of residence. Generally churchmen did not travel with 
the count, though some clerics, particularly canons, were 
members of the peripatetic court. A few barons and well- 
to-do knights traveled frequently with the count, and 
knights of the lesser nobility and even non-nobles could 
be found at the court with some regularity. One discovery 
of particular interest is the degree to which members of 
the lesser court nobility were involved in the commerce 
of the fairs. 

The fifth chapter, “The Court as a Literary Center,” 
considers the authors and literary works associated with 
the court. Although few authors were actually part of the 
court, the large and varied body of literature written for 
the court and the evidence of dedications show that Henry 
and Marie actively promoted literary production. Empha- 
sis is placed on the importance of the court as a true 
literary center, where Biblical and classical traditions 
came together in secular and religious works written in 
both French and Latin. The possibility that literary 
attitudes involving allegory and irony were applied to the 
writing of Chrétien de Troyes and Andreas Capellanus is 
suggested, and the theory that Marie’s court was a center 
for the propagation of a new approach to love is questioned. 

The final chapter, “The Court as a Social Center,” 
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discusses the ways in which the court brought people 
together. Three sets of social attitudes, luxury and 
liberality, love and marriage, and nobility and the class 
structure, are considered, with evidence drawn from 
literary and other sources. 

The study of the court charters has been strengthened 
by research in the archives of Paris and Champagne, and 
two appendices contain revisions and additions to the 
catalogue of acts of Arbois de Jubainville. The thesis 
includes a map of the centers of power of the count of 
Champagne and closes with a bibliography. 

Microfilm $4.55; Xerox $15.20. 353 pages. 


YOUNG LUTHER’S MYSTICISM 
(L. C. Card No. Mic 59-5863) 


Richard Henry Kerbs, Ph.D. 
The Ohio State University, 1959 


When the medieval unity of Catholicism was threatened 
by such forces as secularism, humanism, capitalism, and 
nationalism during the late Middle Ages, the universal 
attitude of piety was fragmentized and turned toward 
anxiety. Assailed by individualism, the discordance of 
the corporate medieval structure was reflected in philos- 
ophy, theology, science, and superstition. While medieval 
characteristics were giving way, much superstitious fear 
and superficial piety persisted into the Reformation Era. 

Martin Luther, assaulted by fears and doubts concern- 
ing his salvation as a university student at Erfurt, im- 
pulsively searched for certainty by entering the Augustin- 
ian monastery. Unfortunately, the original mystical 
inspiration of monasticism had been perverted generally 
into an intellectual and spiritual atmosphere characterized 
by arid rigidity and ritualistic legalism. Because his 
monastic activities left him uncertain, young Luther turned 
to the original Biblical and mystical sources. 

Forging his theology of the cross from the heat of 
experience and the sweat of study, Luther arrived at his 
basic doctrine of justification by faith alone. Accepting 
mysticism’s mistrust of man’s egoistic pride and inability 
to win merit through virtue, he retained piety’s humble 
habit of self-accusation. Favoring German mysticism’s 
dependence upon revelation and the experiential certainty 
of faith, he affirmed its acknowledgment of God’s mysteri- 
ous incomprehensibility and its distrust of man’s rational 
powers. 

The German mystics saw spiritual life in the wrath 
and suffering of the law. Christ’s cross became the 
symbol of merciful death and rebirth for man. Despite 
tribulation, Christ’s example was the assurance of God’s 
omnipotent concern. Detached from pain and pleasure, 
unconditionally devoted, they contritely rejoiced over their 
secure salvation. Immersed in love and freedom, they 
gladly served society in their vocation and impartially 
kept the law. Their practical piety became pragmatic 
faith for Luther. 

Fortified with mysticism’s detachment and individual- 
ism, Luther broke the canonical chains which bound the 
church, defied the rationalism of realism, and exposed the 
Pelagianism of nominalism. He cried out against the 
mercenary exploitation of indulgences and to his surprise 





became the reform prophet of protest. He denied monasti- 
cism’s celibate foundation and denounced its moral de- 
terioration. Tracing the core of sixteenth-century 
corruption to Rome, Luther renounced the papal power. 
Crowning his angry rebellion against depravity, he reaf- 
firmed the spiritual equality of all men in faith and 
shattered the priesthood’s sacramental monopoly. 

Stubbornly, young Luther also critically examined 
medieval piety and mysticism in the light of his own 
religious experience and evangelical theology. Accord- 
ingly, he decried Neoplatonism’s intellectual abstractions 
and monasticism’s impractical asceticism. Convinced of 
man’s concupiscence, he placed no hope in the divine 
spark of original righteousness and denied Latin mysti- 
cism’s voluntarism and sensuous symbolism. He rejected 
purgation, illumination, and contemplation and replaced 
the speculative pillars of medieval devotion with faith, 
grace, and dependence upon God. Considering the medieval 
sodalities of exemplary men ineffectual, he advocated 
their dissolution. 

By 1520 Luther had rejected most of the basic tenets 
of the German mystics. Those which he retained he had 
transformed and made a part of his central doctrine of 
justification by faith. This doctrine gave a new meaning 
to man’s divine calling in the community, to the preaching 
of the Gospel, and to the administration of the sacraments 
in the church. Luther’s devotional and evangelical 
Protestantism occupied a middle course between the 
subjective piety of mysticism and the liturgical worship 
of medieval Catholicism. As a religion for all members 
of the universal priesthood of believers, it accommodated 
the strong individual spiritual experience of medieval 
mysticism to the institutional fellowship of the church, 
and it replaced the anxiety of the late Middle Ages with 
joy in one’s calling and confidence in salvation. 

Microfilm $3.45; Xerox $11.60. 265 pages. 


HISTORY, MODERN 


PARLIAMENT AND FOREIGN AFFAIRS, 1604-1629 
(L. C. Card No. Mic 59-5067) 


Clifford Bennett Anderson, Ph.D. 
University of Minnesota, 1959 


During the reigns of James I and Charles I the house 
of commons first acquired the right to debate foreign 
affairs without securing the permission of the crown. The 
commons had not sought this right from Queen Elizabeth 
because they had been generally satisfied with her foreign 
policy, and because they had not felt compelled to inter- 
fere with her management of foreign affairs. However, 
the commons became very critical of the foreign policy of 
James I. Because James attempted to marry his son to 
a Spanish princess, because the Hapsburgs and the duke 
of Bavaria seized the Palatinate from James’ son-in-law 
(Frederick), and because James insisted on negotiating 
with Spain and the emperor for the restoration of the 
Palatinate-- instead of waging war on behalf of his son- 
in-law-- the commons advised the king in 1621 to undertake 
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a sea war against Spain. Since James refused to admit 
that the commons were capable of advising him on foreign 
affairs, and since the commons refused to vote more 
money unless the king followed their advice, James dis- 
solved parliament and continued his negotiations with 
Spain and the emperor. 

The quarrel between king and parliament over foreign 
affairs was decided in favor of the commons in 1624. 
Prince Charles and the duke of Buckingham, having become 
convinced that Spain did not intend to conclude the treaties 
for the marriage or the restoration of the Palatinate, 
browbeat the aged king into accepting the advice of parlia- 
ment on foreign policy. By yielding to his son and favorite 
James reversed the stand that he had taken in 1621 and 
admitted that parliament was capable of advising the crown 
on foreign policy. Thus Charles and Buckingham, by 
enlisting the support of parliament for their anti-Spanish 
policy, took a step which greatly increased the power and 
prestige of parliament. 

Unfortunately for Charles I and Buckingham, their 
incompetent management of the war-- e.g. their unpopular 
and unsuccessful attempt to fight a land war on the con- 
tinent, their mismanagement of the naval expeditions to 
Cadiz and Rhé (1625, 1627), and their failure to guard the 
English coast from pirates-- forced the commons to raise 
the question of sovereignty and responsibility in govern- 
ment. By stipulating how the subsidy money of 1624 should 
be used, by investigating how it had been expended, by 
making the king’s councillors of war partly responsible to 
parliament, by interrogating the councillors or war about 
the military advice they had given to the king, by impeach- 
ing Buckingham in 1626 for incompetence in office, and by 
refusing to vote money for an unpopular foreign policy, 
the commons unavoidably raised the question of ministerial 
responsibility. 

Since Charles refused to dismiss Buckingham in return 
for money, and since the king obstructed the commons’ 
interrogation of the councillors of war, the commons 
became disillusioned with their attempt to establish 
ministerial responsibility by act of law (the subsidy act 
of 1624). Therefore when they had a chance in 1628 to 
restrict the use of subsidy funds to military projects that 
they approved of, the commons refused to do so because 
they knew that statutory safeguards were useless if the 
king insisted on protecting his ministers from investiga- 
tion. Charles, on the other hand, decided to extricate 
England from a belligerent role in foreign affairs in 1629 
and to rule without parliament. By that time the refusal 
of the commons to support the foreign policy of the crown, 
and the crown’s incompetent management of the war, had 
already reduced England’s influence in foreign affairs to 


a bare minimum. 
Microfilm $5.45; Xerox $19.20. 428 pages. 





PHILADE LPHIA-SPANISH NEW ORLEANS TRADE: 
1789-1803. 


(L. C. Card No. Mic 59-4590) 


Carmelo Richard Arena, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Arthur P, Whitaker 


From 1789 to 1803 the United States was suffering 
from a depressed economy that had gripped the country 
at the end of the Revolution. The main purpose of the 
present study is to explore, historically, a particular 
phase of this problem: the attempts of various Philadel- 
phia merchants to promote trade with New Orleans, a 
Spanish American possession during this period. The 
writer has sought to include three general classes of such 
merchants for special study: the first consists of the 
outstanding historical figures, such as Oliver Pollock, 
Stephen Girard and General James Wilkinson; the second 
of influential contemporary commercial figures, although 
historically relatively unknown, such as the firm of 
Thomas and John Clifford and that of Reed and Forde; 
and the third of the lesser merchants and factors con- 
nected with the trade. 

Philadelphia has been selected as the appropriate 
American city deserving for several reasons of this 
special emphasis. Not only was it the capital of the 
country from 1790 to 1800, which speaks for her political 
pre-eminence, but the city enjoyed unexcelled economic 
and cultural leadership as well. Although New Orleans 
did not command a corresponding position of importance 
in the Spanish American empire, nevertheless it did rep- 
resent a far greater political and economic focal point of 
interest for the United States than did the vice-regal 
capitals of Mexico City and Lima. 

To accomplish the purpose of this study the writer has 
utilized pertinent records of the merchants involved in 
the trade. Philadelphia is unusually rich in collections of 
business correspondence of the eighteenth and nineteenth 
centuries. The well preserved Stephen Girard collection 
serves as a good example. A larger selection of mer- 
chants’ records and correspondence are to be found in the 
Historical Society of Pennsylvania. ,.The reports of the 
Spanish consuls at Philadelphia and the American ones at 
New Orleans are typical of the direct pertinence of official 
state papers, published and unpublished, to this study. 
Such dispatches of the Spanish consuls, as well as those of 
Spanish Louisiana customs officials, may be found in the 
Library of Congress, Division of Manuscripts. See 
especially the photographs of original manuscripts of the 
Archivo General de Indias, which include the Papeles 
Procedentes de Cuba. In the National Archives at Wash- 
ington, D. C., are located the United States Customs 
Records, including those for the Port of Philadelphia, 
which contain an abundance of indispensable materials. 

A basic conclusion which a study of Philadelphia- 
Spanish New Orleans trade can offer, it seems, is a 
greater appreciation of the influence of this trade upon the 
country’s important national issues of the period. George 
Washington, for example, manifested a clear recognition 
of the trade as a means of the government’s acquiring 
needed information, for security reasons, concerning the 
Spaniards in Louisiana. After 1798, with the most lucra- 
tive years of the Mississippitrade developing, it is obvious 
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why increasing numbers of Philadelphia merchants grew 
inevitably concerned with the Mississippi Question. Not 
only was their direct trade with Spanish New Orleans at 
stake, but that with the American West as well. For if the 
West could not get its goods to market, which goal de- 
pended for the most part on access to the Mississippi 
River and Spanish New Orleans, Philadelphia was also 
bound to suffer economically as well. 

The present study has a direct bearing on such other 
national issues as the closing of the deposit at New Orleans 
in 1802, the retrocession of Louisiana to France, and the 
Louisiana Purchase by the United States. It helps to dispel 
a somewhat popular notion that those immediately affected 
by the closure, such as Philadelphia-New Orleans mer- 
chants, were determined to resort to arms with all pos- 
sible speed. The business correspondence offers convinc- 
ing evidence against the idea that the closure did prohibit 
Americans from access to New Orleans. President 
Jefferson’s claim that the eastern seabord was falsely 
making a national issue of the deposit question to create 
an opportunity to discredit the administration would seem 
to be refuted in the case of Philadelphia. 

Microfilm $2.80; Xerox $9.60. 213 pages. 


SELECTED SOUTHERN LIBERAL EDITORS AND 
THE STATES’ RIGHTS MOVEMENT OF 1948 


(L. C. Card No. Mic 59-6118) 


Frank Watts Ashley, Ph.D. 
University of South Carolina, 1959 


This study was concerned with the impact of the editors 
of three politically influential newspapers in North Caro- 
lina, Virginia, and Georgia upon the fortunes of the States’ 
Rights movement of 1948. In analyzing the failure of the 
States’ Rights Party to poll its expected strength in these 
three states, it became obvious that the editors of these 
three newspapers: Jonathan Daniels, of the Raleigh, North 
Carolina, News and Observer; Virginius Dabney, of The 
Richmond Times-Dispatch; and Ralph McGill, of The 
Atlanta Constitution, vigorously opposed the formation of 
third or fourth parties. 

In view of their general reputation for liberalism, a 
chapter was devoted to each editor in order to substantiate 
his claim to the liberal designation. In these chapters the 
views of the editors upon many issues--political, eco- 
nomic, and social--were carefully analyzed from their 
newspaper columns and other writings. 

The final election results in the states of North Caro- 
lina, Virginia, and Georgia indicated that these editors 
played a part in minimizing the effectiveness of the States’ 
Rights movement. It was also apparent that in the three 
cities of publication--Raleigh, Richmond, and Atlanta--the 
States’ Rights Party was even weaker than in the three 
states as a whole and weaker than in comparable cities 
within the three states. This led to the conclusion that the 
editors were extremely influential in their own local vot- 
ing areas. 

The States’ Rights Party failed to attract wide support 
in any states except those where it bore the stamp of 
official recognition as “The Democratic Party.” In one 
state, Alabama, the party leaders were guilty of preventing 














President Truman from securing a position on the ballot 
and, in Louisiana, from appearing as the Democratic 
nominee. The party’s claim that it would draw enough 
votes to cause the election to be thrown into the House of 
Representatives fell short of its goal. The confusion con- 
cerning the aims of the party in 1948 and its plans for the 
future no doubt contributed to its weakness. The claims 
of the States’ Righters, plus the confusion concerning the 
party’s post-1948 position, were carefully documented by 
the editors during the course of the campaign. In the end 
the States’ Rights Party was revealed by the editors as a 
movement whose approach to politics was negative and 
whose methods of securing support were questionable. 
Microfilm $5.35. Xerox $18.80. 418 pages. 


ISAAC BACKUS: A PIONEER CHAMPION 
OF RELIGIOUS LIBERTY. 


(L. C. Card No. Mic 59-4593) 


Milton Vaughn Backman, Jr., Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Dr, Wallace Evan Davies 


In the sleepy New England village of North Middleboro, 
Massachusetts, is an inconspicuous cemetery containing a 
distinguished granite monument. Inscribed on a bronze 
tablet, which has been placed on the front of the memorial, 
is a fitting tribute to one of America’s foremost advocates 
of the separation of church and state: 


Elder Isaac Backus, A.M. 

A Pioneer Champion of 
Religious Liberty, and the earliest 
Baptist Historian in America. 
Born 1724, died 1806, in the 59th 
year of his ministry in this precinct 


For one and a half centuries, many achievements of the 
Reverend Isaac Backus have remained buried in his valu- 
able legacy of diaries, journals, account books, and notes, 
and among other primary sources. Although Alvah Hovey’s 
A Memoir of the Life and Times of the Rev. Isaac Backus, 
A.M. (Boston, 1859) is a succinct and accurate biography, 
Hovey neglected to describe numerous aspects of Backus’ 
activities in the fields of economics, religion, politics, 
and historiography. 

A study of the life of this Baptist Elder aptly reveals 
colonial habits of working, trading, and worshiping God, 
for the pastor was a child of the Great Awakening and a 
product of the age that produced many “jacks-of-all- 
trades.” Born into the social circle of the Connecticut 
elite, Backus inherited property in Norwich and Canter- 
bury enabling him to purchase a farm in North Middleboro, 
Massachusetts. During his ministry, he toiled many days 
in the fields tilling the soil and nurturing his orchards. 

To secure the goods and services he desired, the Yankee 
trader exchanged agricultural products, iron ware and 
implements, books, tracts, cloth, cash, and pasture rights. 
Consequently, this independent and almost self-sufficient 
yeoman managed to support his family without relying on 
parish contributions. 

Backus’ responsibilities as father, husband, farmer, 
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and citizen were-secondary to his faith. For nearly sixty 
years, the sedulous minister served the farmers of south- 
eastern Massachusetts. However, parish duties did not 
quench his ardent thirst to labor as an itinerant crusader. 
Fortified with seemingly untiring strength, a rugged con- 
stitution, and an ambition that was always active, Backus 
journeyed from Maine to North Carolina proclaiming 
messages of salvation. Few New Englanders traveled as 
far or as frequently as did Isaac Backus, for during his 
ministerial career, he traveled 67,500 miles and delivered 
9,832 sermons. 

Backus also emerged as the most prolific Baptist 
writer of the eighteenth century. To defend Calvinism, 
believer’s baptism by immersion, the principle of reli- 
gious liberty, and other tenets, and to justify separating 
from the Congregational church and uniting with the 
Baptists, the apologist wrote thirty-two pamphlets, five 
of which he revised and republished. Moreover, he wrote 
the first extensive history of the Baptists of New England. 
By employing some records that no longer exist, he 
preserved for posterity vital knowledge of man’s activi- 
ties. Although deficient in style and lacking scholarly 
interpretations based on facts, the three-volume history 
represents a notable accomplishment. 

During the American Revolution, Backus popularized 
the doctrine of man’s natural rights and encouraged 
settlers throughout New England to enlist in the patriot 
cause. Then after the war, the talented pastor served in 
the Massachusetts convention that ratified the Constitution 
of the United States. 

His most decisive leadership occurred as he fought for 
religious freedom. By writing histories, tracts, news- 
paper articles, and petitions to legislatures, and by pro- 
claiming his convictions to a select group of delegates of 
the First Continental Congress and many other Americans, 
the minister of Middleboro appeared as the foremost 
exponent in Massachusetts of the separation of church and 
state. 

Backus’ multiple accomplishments testify that he was 
one of the most versatile and conscientious leaders of the 
eighteenth century. 

Microfilm $5.25; Xerox $18.60. 411 pages. 


CENSORSHIP IN RUSSIA: 1848-1855. 
(L. C. Card No. Mic 59-6127) 


Daniel Balmuth, Ph.D. 
Cornell University, 1959 


The thesis is a study of the regular and extraordinary 
censorship institution yyy ing the last years of Nicholas 
I’s reign. Nicholas’ enmre reign saw the imposition of 
severe controls on literature and education but in this 
final “Epoch of Censorship Terror,” controls increased. 
The symbol of repression during the “Epoch” was the 
Committee of April 2, 1848, created by Nicholas expressly 
to curb a reputedly subversive literature and a lax and 
unreliable censorship. By this and other measures, 
Nicholas instituted personal imperial control of education 
and censorship policy and so deprived the Ministry of 
Education of its statutory authority. Only in the last years 





of the “Epoch” did the Ministry regain Nicholas’ confi- 
dence and so merit restoration of its prerogatives. 

The Committee of April 2 represented a new policy 
towards literature also. Through the Committee, the 
government commanded writers to support the govern- 
ment’s ideology of Orthodoxy, Autocracy, and the National 
Way of Life, on pain of severe punishment. The request 
was an old one; the command and threat were new. 
Further, the new policy clarified a previously obscure 
feature of the government’s ideology; the National Way 
of Life was now understood to include Russia’s cultural 
and social institutions. Accordingly, all Russian tradi- 
tions and not merely the Church, the Autocracy, and 
serfdom, as before, were to receive the positive support 
of literature. This radical demand for loyalty to the 
status quo was, however, not fully implemented. In prac- 
tice, the government accepted silent acquiescence as the 
equivalent of positive, enthusiastic printed support of the 
existing system. Moreover, in a short time, the demand 
for positive loyalty was replaced by a more rigorous 
application of traditional censorship policy alone. After 
1848, all Russian institutions, and not merely “fundamental 
institutions,” as before, were immune to criticism. The 
effect of the new policy was to force a conformity of 
silence or positive loyalty on that literature dealing with 
the National Way of Life. Violations of this policy oc- 
curred but violaters were punished. And whatever the 
execution of the policy, its declaration in 1848 is an index 
of the government’s fear of new reforming ideologies. 

Some Russian officials regarded the status quo as 
beyond all criticism but Nicholas was more critical of 
contemporary Russia. Nevertheless, he reasoned that the 
security of the autocracy was bound up with defense of 
the status quo. Because he regarded all criticism as 
incipient attacks on the autocracy, he decided, in 1848, to 
take preventive measures against literature. The special 
measures dictated by Nicholas were not so much the result 
of literature’s past indiscretions as of its potential harm. 

The prohibition of criticism forced all members of the 
educated class who were dissatisfied with some condition 
in Russia to become politically minded. The attitude 
towards the autocracy that they took, because of Nicholas’ 
repressive measures, became, generally, hostile. More- 
over, Nicholas’ policy in the censorship itself exhibited 
that disrespect for law endemic to Russia during his reign 
in that it violated the statutory privileges of a branch of 
the bureaucracy and the letter of public law. Some com- 
mentators even suggest that the government, by restrict- 
ing discussion of public affairs, turned students to the 
study of the sciences where they absorbed philosophical 
materialism. In turn, materialism, it is said, provided 
the seed for the growth of the revolutionary movement. 
But in any case, it is beyond doubt that Nicholas’ defense 
of the government’s ideology and his refusal to allow 
discussion of public affairs in print gave, by inference, to 
all criticism and all ideologies, even those that systemati- 
cally opposed the government, that same immunity from 
criticism that his principles commanded. 

Microfilm $7.05; Xerox $24.20. 555 pages. 
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THE TURKISH MENACE IN 
GERMAN PUBLIC OPINION, 1522-1542 


(L. C. Card No. Mic 59-6015) 


John Wolfgang Bohnstedt, Ph.D. 
University of Minnesota, 1959 


The thesis is a study of the response of the German 
public to the advance of the Turkish armies on the Danube, 
and the consequent threat to the Holy Roman Empire. 
There existed among the Germans a variety of attitudes 
toward the infidel foe. While many persons feared and 
hated the Turk, this sentiment was by no means universal. 
Thus there were downtrodden peasants and impoverished 
urban artisans who desired the annexation of Germany to 
the Ottoman Empire. Revolutionary Anabaptists hoped 
that an invading Turkish host would help them to massacre 
the hated clergy and nobility; pacifist Anabaptists de- 
nounced as sinful any effort to resist the Turk by force of 
arms. The Turkophiles and pacifists, however, seldom 
expressed their sentiments in writing. The Turkophobes, 
by contrast, could and did voice their opinions openly and 
publicly; there soon arose a vast body of propaganda 
tracts against the Turk. These are the writings that pro- 
vide most of the primary source material for this dis- 
sertation. 

The fanatically anti-Turkish attitude that characterizes 
these pamphlets stemmed in large measure from the 
background and milieu of the authors. All of them, ap- 
parently, were members of the established state churches 
- Catholic or Lutheran, as the case might be. All of them 
seem to have occupied fairly favorable positions inGerman 
society; many were members of the Catholic or Lutheran 
clergy; a number of them, indeed, were eminent theo- 
logians; others were burghers who earned their livelihood 
by the pen. As representatives of the established order 
they had a morbid fear of a Turkish conquest. 

Their anti-Turkish sentiments reflected the continuing 
vitality of the medieval view that the infidel was the arch- 
enemy of Christendom. They assumed that the Turk’s 
ultimate aim was to extirpate both the Christian religion 
and the Christian polity. It followed, they believed, that 
the Turk was an enemy of God or, as the Lutherans often 
expressed it, an instrument of Satan. In the Protestant 
pamphlets the diabolical Turk assumes an eschatological 
significance; for the early Lutherans believed that the 
Second Coming was at hand, and that the power and vio- 
lence of the Turk were signs of the last times. The Devil 
and his hosts, they thought, were making a last desperate 
attempt to annihilate God’s saints before the end of the 
world. 

Catholics and Lutherans agreed that the Turkish peril 
was a divine punishment for the sins of Christendom. They 
assumed that the Christian community was unprecedentedly 
wicked; their long catalog of sins stressed such offenses 
as drunkenness, avarice, and the failure of all estates to 
fulfill their obligations to society. Both Catholics and 
Lutherans emphasized the sin of heresy; they ascribed 
the Turkish visitation in large measure to the doctrinal 
errors of the opposing religious party. 

Nearly all pamphleteers sought to give some kind of 
answer to the inevitable question, What was to be done 
about the Turkish danger? The responses were multi- 
farious: they included plans and appeals for military 
action; “prophecies” concerning a great crusade culminat- 





ing in the destruction of the Ottoman Empire and the 
extirpation of Islam; theological justifications for the 
use of armed force against the Turk; and exhortations to 
repentance, reform, and prayer as spiritual remedies for 
the Turkish visitation. 

Microfilm $2.70; Xerox $9.40. 207 pages. 


THE SAGE OF SALISBURY: 
THOMAS CHUBB, 1679-1747. 
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Major Professor: Lacey Baldwin Smith 


Thomas Chubb, a glover by trade and a thinker of the 
Enlightenment by profession, was born in the hamlet of 
East Harnham, near Salisbury, England, in the year 1679. 
As a young person working in the glove trade, he spent his 
leisure hours in a wide range of studies which included 
moral and natural philosophy, theology, history, and 
mathematics. Chubb’s first publication, a religious essay 
entitled The Supremacy of the Father Asserted, appeared 
in 1715. His abilities as a thinker soon won him the 
friendship and patronage of Sir Joseph Jekyll, a wealthy 
Member of Parliament. 

After 1715, Chubb continued, intermittently, to pub- 
lish his writings. His last essays, published in two 
volumes as Posthumous Works, appeared in 1748. Since 
Victorian times, Chubb has been neglected as a thinker, 
scholars most generally accepting Sir Leslie Stephen’s 
peremptory and adverse comments upon him. Yet we may 
with reason assume that Stephen’s judgment in the matter 
was grounded on other considerations than a patient ex- 
amination of Chubb’s works. For this reveals an ex- 
tremely coherent philosophy, at the center of which stands 
the principle of human freedom. Chubb bases his ethical 
and political thought on the generally held eighteenth 
century concept of natural law. He feels that the will of 
man is free, hampered only by the capacity of individual 
intelligence and judgment. For purposes of his political 
thought, he rejects Locke’s concepts of the social contract 
and majority rule because he sees in them an undue 
restraint on the exercise of the individual will in society. 
Theoretically, he supports a universal religious toleration. 

In formulating his religious thought--again with a view 
to ascertain individual freedom--Chubb brings under 
rigorous examination the doctrines of the Trinity, original 
sin, and the atonement. He rejects each on the ultimate 
assumption that it limits in various ways both the freedom 
and the moral responsibility of man. Throughout, Chubb 
employs the rational and empirical (including historical) 
methods in his philosophy. 

Thomas Chubb’s works were widely read in the course 
of his century. We may point to Alexander Pope, Voltaire, 
Thomas Jefferson, Joseph Priestley, Samuel Taylor 
Coleridge, and Gotthold Ephraim Lessing as being among 
the more eminent who acquainted themselves with his 
thought. Chubb died at Salisbury in February, 1747; he 
lies buried there in the Churchyard of St. Edmund. 

Microfilm $3.15; Xerox $10.80. 242 pages. 
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JOHN W. GARRETT OF THE BALTIMORE 
& OHIO: A STUDY IN SEAPORT AND 
RAILROAD COMPETITION, 1820-1874. 


(L. C. Card No. Mic 59-4783) 


William Bruce Catton, Ph.D. 
Northwestern University, 1959 


A major factor in American geographic and industrial 
expansion in the nineteenth century was the rivalry among 
the Atlantic ports for the interior trade. As the tide of 
settlement moved across the Appalachians into the Ohio 
valley and the Gulf coastal plain, then crossed the Missis- 
sippi to begin its conquest of the prairies, merchants 
along the seaboard -- in New York, Boston, Philadelphia, 
Baltimore -- expanded their facilities and promoted 
transportation projects that would shorten the distance 
between tidewater and interior. This activity coincided 
with technological changes that greatly reduced the cost 
of transport and thus made American expansion possible; 
the covered wagon, the canal boat, the river steamer, and 
the freight train, in rapid succession, were prime movers 
in the flow of American commerce. By 1860 the railroad 
had clearly established its primacy. Four companies, 
known as the Atlantic trunk lines, had tied the seaboard to 
the interior by 1853: the New York Central between 
Albany and Buffalo, the Erie between New York and 
Dunkirk, the Pennsylvania between Philadelphia and 
Pittsburgh, and the Baltimore & Ohio between Baltimore 
and Wheeling. Thereafter seaport rivalry and the quicken- 
ing tempo of national growth were hitched to the steam 
locomotive. 

The business career of the Garrett family provides an 
excellent focus for a study of seaport and railroad com- 
petition. Robert Garrett (1783-1857) moved to Baltimore 
shortly after 1800 and engaged in the interior trade, selling 
western produce on commission and supplying western 
customers with manufactures and imported merchandise. 
Robert Garrett took his two sons into partnership in 1839. 
Thereafter the firm enlarged its western activities and 
undertook widespread financial ventures in sterling 
exchange, securities, and commercial paper. By 1850 
the Garretts were merchant bankers of considerable 
wealth and influence, heavily engaged in financing western 
railroads and promoting the industrial and commercial 
interests of Baltimore. 

While Robert Garrett & Sons expanded steadily during 
the ’forties and ’fifties, the Baltimore & Ohio Railroad 
pushed across the mountains to the Ohio River. In 1855 
John W. Garrett (1820-1884), Robert’s younger son, joined 
the company’s board of directors, acceding to its presi- 
dency in 1858 and remaining there until his death in 1884. 

John Garrett’s rise to power in B&O management 
coincided with the completion of the four Atlantic trunk 
lines. Garrett and his rivals -- J. Edgar Thomson and 
Thomas A. Scott of the Pennsylvania, the Vanderbilts of 
the New York Central, Jay Gould of the Erie -- then began 
a competitive struggle that soon dwarfed the older seaport 
rivalry. In the ’sixties and ’seventies the four lines 
absorbed connecting roads and expanded westward to 
Chicago and the Mississippi River, becoming huge corpo- 
rations no longer controllable by the ports that had con- 
ceived them. 

Trunk line competition and expansion provided faster, 
cheaper, and more efficient service than anyone had dared 





imagine in ante-bellum days, but corporate power had 
outstripped corporate responsibility. Among the by- 
products were unwise financing, flagrant rate discrimina- 
tion, undue influence in legislatures and courts, juggled 
accounts, misused funds, and excessive greed. Such 
practices created growing discontent among shippers, 
farmers, and investors, but the companies could not check 
the excesses of unrestricted competition. Trunk line 
rivalry not only made possible but depicted the scope, 
speed, and extravagance of American economic growth. 

This study, which shows that John Garrett was able to 
hold his own in the trunk line struggle without resorting to 
the unscrupulous and shady tactics of Jay Gould or the 
stock-watering proclivities of Commodore Vanderbilt, 
was based primarily upon three large manuscript collec- 
tions: the Garrett Family Papers in the Library of 
Congress, the business papers of Robert Garrett & Sons 
in Baltimore, and the John W. Garrett presidential cor- 
respondence in the Employees’ Library of the Baltimore 
& Ohio Office Building, Baltimore. 

Microfilm $7.95; Xerox $27.20. 628 pages. 
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EUROPEAN THOUGHT IN THE 
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John Quentin Cook, Ph.D. 
University of Minnesota, 1959 


Adviser: John B. Wolf 


Prior to 1500 Russia was a little known land so far as 
Western Europeans were concerned; by 1700 they pos- 
sessed a great deal of information about the country. The 
purpose of this study has been to discover the image of 
Russia that developed in Western Europe in the sixteenth 
and seventeenth centuries. An attempt has been made on 
the one hand to determine what the Westerners knew about 
Russia and what their attitudes toward the Russians were, 
and on the other to assess their information for accuracy 
and their outlooks for objectivity; or, to put it another 
way, to find out both what the image was and how well it 
conformed to reality. 

The first chapter contains an outline of the economic, 
diplomatic, and religious contacts between Russians and 
Western Europeans on which the Western knowledge of 
Russia in this period was ultimately based. In chapter 
two the various sources of information concerning Russia 
that were available to Western Europeans have been dis- 
cussed. These sources included the first-hand accounts 
published by Westerners who had visited Russia; the 
published secondary descriptions, whether they appeared 
as works devoted solely to Russia or merely as sections 
of more general histories and geographies; the unpub- 
lished reports, especially those which diplomats wrote; 
and the impressions left by the few Russians who travelled 
westward. In chapters three through eight the Westerners’ 
views on the following subjects (with reference to Russia) 
have been presented: geography; government, law, and 
army; economy and social order; religion; manners, mores, 
and morals; education, culture, and language; and history. 
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Those Westerners who wrote about Russia in the six- 
teenth and seventeenth centuries agreed that the country 
was decidedly different from Western Europe; and they 
maintained that in some respects - for example, govern- 
ment, class structure, social and legal position of women, 
and attire of the inhabitants - it was more oriental than 
European. Yet as the seventeenth century progressed 
Western writers increasingly came to think of Russia as 
being geographically a part of Europe; and they always 
recognized that the Russians were Christians and there- 
fore far closer theologically to the peoples of Western 
Europe than to most non-Europeans. Moreover, the 
Westerners criticized the manners and morals and the 
culture of the Russians primarily as barbaric and back- 
ward, not as oriental. In fact, the Westerners felt that 
the many ways in which Russia was different from Western 
Europe were of greater significance as evidence of the 
backwardness of the Russians than as proof of the non- 
European character of Russian society. 

The Westerners ascribed the low level of civilization 
in Russia to the despotism of the government and to the 
general ignorance of the people. Western Europeans 
further argued that the Russians possessed a great eco- 
nomic and military potential which they could realize if 
only they would make the necessary reforms. The West- 
erners, however, saw little prospect that such reforms 
would be made in the near future, and they thus empha- 
sized the “if” rather than the “when” of Russian military 
might. 

The Westerners’ analysis of what was wrong with 
Russian society and of how it could be improved indicates 
above all the confidence that Western Europeans possessed 
in their own civilization, for they declared, in effect, that 
the key to the material and moral progress of the Russians 
was westernization. 

Microfilm $6.35; Xerox $22.00. 498 pages. 


THE EVOLUTION OF THE SOCIAL 
PHILOSOPHY OF ALBERT JAY NOCK 
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J. Sandor Cziraky, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Professor Thomas C, Cochran 


This study is a pioneer effort to record the major 
aspects of the social philosophy of Albert Jay Nock (1870- 
1945), with a special emphasis on his career as a writer. 
In originality and freedom of thought, in pungency of 
expression, and in lucidity of style, Nock reflected quali- 
ties which were perhaps unequaled by any of his contempo- 
raries. He was one of the most severe native critics of 
American civilization. 

The Nocks were English; the Jays were French. His 
mother, Emma Jay, was a lineal descendant of John Jay. 
Nock spent his formative years, as the only child of an 
Episcopal clergyman, in Brooklyn, New York, Alpena, 
Michigan, and for boarding school, in Peoria, Illinois, 
where all the social activities were German. The definite 
impact of Teutonic culture on him was and remained very 
large; the political ideas and preferences of Nock, in 





curious contrast to his Gallic wit and temperament, were 
heavily pro-German--and, unfortunately, never so much 
than in the Nazi-tainted years 1940-1941. 

Nock graduated from St. Stephen’s College in 1892. He 
was ordained a priest in the Episcopal Church in 1897, 
and he spent the following twelve years as a clergyman. 

In 1900, he married Agnes Grumbine of Titusville, 
Pennsylvania. They had two sons: Samuel Albert (1901) 
and Francis Jay (1905). 

Suddenly in 1910, Nock appeared on the staff of The 
American Magazine as a radical publicist. He gave his 
associates the impression that he was a bachelor living 
with his mother. One of his outstanding traits, it must be 
stressed, was his unusual reticence. Nock was overly 
fastidious about personal information. And it is nowonder, 
for he later renounced the ministry, left his wife, and kept 
up a feeble relationship with his sons. And again, there 
were other women in his life. 

On The American (1910-1915), Nock was the authority 
on taxation. He believed in the single tax; he was a life- 
long advocate of the fiscal policy and philosophy of Henry 
George. Shortly later, as an associate editor of The 
Nation (1918-1919), he wrote several incisive editorials 
opposing the Versailles treaty on economic grounds. 

From 1920 to 1924, Nock was the acting editor of the 
famed weekly The Freeman. This was his great achieve- 
ment. After its collapse, he became a self-styled man of 
letters. He pointed out the satirical genius of Artemus 
Ward and edited a selection of his works (1924). He wrote 
a first-rate biographical sketch of Thomas Jefferson 
(1926). He was a Rabelais scholar; his research on the 
great Pantagruelist resulted in three books: a biography 
(1929), an edition of his complete works (1931), and a 
travel volume based on a tour that Nock made of Rabelais’s 
France (1934). His leisure for such undertakings was 
aided handsomely by admiring Philadelphia Main Line 
patrons. Nock lived, until 1939, in Brussels, Belgium, 
from where he sent essays to The American Mercury, 
The Atlantic, and Harper’s. 

Politically, Nock became an increasingly embittered 
Spencerian individualist. His Our Enemy, the State (1935) 
was a trenchant attack on all welfare activities and liberal 
tendencies of government. He inveighed against the New 
Deal in “The State of the Union,” a feature of The Mercury 
(1936-1939). Nock opposed America’s entry into World 
War II, and in 1941, he wrote for Scribner’s Commentator, 
a pro-German and isolationist magazine. 

During the war, Nock wrote his intellectual autobiog- 
raphy Memoirs of a Superfluous Man (1943). In it he 
expressed many pessimistic views about man, mass 
society, and the future. His final skeptical observations 
were spacious, indeed, from his earlier warm libertarian 
and anarchistic beliefs. His “outsider” views and propo- 
sitions, as well as his personal life, put him in a rather 
lonely category. 

The Nock Papers are in the Library of Congress. 
Francis Jay Nock and Ruth Robinson both hold extensive 
collections of his letters. 

Microfilm $3.70; Xerox $12.60. 287 pages. 



































The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2248 HISTORY 





THE HISTORY OF THE ANTI-SALOON LEAGUE 
(L. C. Card No. Mic 59-5889) 


Norman Harding Dohn, Ph.D. 
The Ohio State University, 1959 


From colonial days the voices of individual ministers 
of various religious groups had been raised against the 
evils of intemperance. Later many influential religious 
bodies passed resolutions on the subject at their general 
meetings. Subsequently, temperance education was 
stressed, moral suasion efforts were promoted, pledge 
signing campaigns conducted, temperance fraternal 
organizations formed, and woman’s crusade of the 
Women’s Christian Temperance Union occurred, and 
local temperance societies were organized, some of which 
became statewide in character. 

Eventually strong national temperance organizations 
developed which produced a mass of temperance tracts 
and publications. About 1872 attempts were begun to bring 
about the suppression of the liquor traffic by the formation 
of national political parties committed to that principle. 
These efforts contributed much to the arousing of the 
church constituency on the drink question, but the develop- 
ing temperance sentiment was lacking in organization and 
in a technique to express itself in political action at the 
community level. Meanwhile, the old time saloon with its 
brass rail, swinging doors, free lunch and sawdust floor 
had become entrenched. 

It was in such an era that the anti-saloon league move- 
ment was conceived and launched. Church leaders were 
demanding a new medium for interdenominational coopera- 
tion to break the political hold of the liquor dealers. . The 
anti-saloon league plan was evolved out of experience, and 
sprang up in a similar pattern in a number of states about 
the same time. Some of these early organizations were 
short lived but in Ohio, and in the District of Columbia, 
more lasting organizations were formed. The Ohio move- 
ment, which had been organized by Howard Hyde Russell 
in 1893 on the campus of Oberlin College, merged with the 
District of Columbia body in 1895 to form the National 
Anti-Saloon League. The name was subsequently changed 
to the Anti-Saloon League of America. 

The time for the launching of such a movement was 
propitious and under the leadership of Doctor Russell and 
his successor, Doctor Purley A. Baker as general super- 
intendent, recruits from the churches were obtained and 
state league organizations were formed in the several 
states and most of the territories. The anti-saloon league 
movement embraced the following new features in organ- 
ized temperance effort: 

1. It was indirectly church organized and church 
controlled, since the members of the governing boards 
of the state leagues were either elected or appointed from 
the cooperating religious denominations. 

2. It was interdenominational and furnished a medium 
through which denominations which differed on other 
subjects could cooperate in temperance activities. 

3. It was non-partisan, inviting the cooperation of 
citizens of all political views. 

4. It had definite and clear-cut objectives--the aboli- 
tion of the saloon and the encouragement of individuals to 
abstain from the use of intoxicating liquors. 

5. It confined itself solely to the liquor issue, thus 
avoiding divisive disagreements. 





6. It began at the grass roots through invoking the 
principle of local option. 

7. It recognized that the church must furnish the 
motivation, leadership, and support for its program. The 
League plan contemplated a small staff of paid, trained 
workers to direct the activities but depended upon the 
volunteer services of citizens to do the work of dis- 
seminating literature, enrolling the voters, getting out 
the vote. 

8. It in no way supplanted the work of church tem- 
perance agencies or other organizations, but merely 
furnished a medium through which all could cooperate on 
agreed objectives. 

9. It had no membership as such, but was supported 
by the voluntary contributions of those in sympathy with 
its program. 

The Anti-Saloon League was in every sense a political 
pressure agency which was largely responsible for the 
enactment of the Eighteenth Amendment and the Volstead 
Act. It lost its effectiveness once prohibition had become 
the law of the land owing to the belief of its constituents 
that the temperance struggle had been won once and for 
all. Microfilm $3.65; Xerox $12.40. 282 pages. 


CHANGING ATTITUDES OF THE AMERICAN 
FEDERATION OF LABOR TOWARD BUSINESS 
AND GOVERNMENT, 1929-1933 
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Milton Lewis Farber, Jr., Ph.D. 
The Ohio State University, 1959 


On the eve of the Great Depression, the American 
Federation of Labor was weak and ill-prepared for the 
challenges which lay ahead. Not only had it experienced 
a decade of decline in both membership and economic 
power, but its attitudes toward the government and the 
business community were not in keeping with the needs of 
the day. More specifically, it had during the 1920’s 
reinforced its traditional hostility toward governmental 
intervention in the economy while at the same time re- 
treating from the aggressive unionism of the past into an 
uneasy reliance upon union-management cooperation, 
persuasion, and appeals to the self-interest of employers. 

The early programs of the Federation for meeting the 
depression reflected the attitudes of the 1920’s. The 
government was assigned only limited functions and the 
AFL relied upon voluntary action by business leaders to 
restore prosperity. As the depression deepened, however, 
the Federation became impatient with industrial leader- 
ship, particularly after the massive wage cuts which began 
in the fall of 1931. Eventually its leaders admitted their 
faith in business leadership had been misplaced. Con- 
currently, they turned their attention toward legislative 
solutions to depression problems. At the beginning of 
1932 the AFL supported federal relief which its leaders 
had once denounced as the dole. Later in the year 
President William Green began to proclaim the responsi- 
bility of the government to deal with national economic 
problems and to point up the efficacy of legislative action. 

As the suffering of the unemployed increased, the 
Federation also reluctantly modified its traditional hostility 
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toward unemployment insurance and legislative regulation 
of hours, finally endorsing both at its 1932 convention. At 
the same time, there were signs that the AFL might be 
ready to return to aggressive organizing policies. 

Between 1929 and 1933 the attitudes of organized labor 
toward both government and business had undergone 
considerable change. The AFL came to rely to a greater 
extent upon legislation than it had in the past, and it 
accepted the thesis that the government had the chief 
responsibility for meeting major economic problems. It 
also renounced its faith in the abilities and selflessness 
of business leaders with which it had entered the de- 
pression. 

These changes had been brought about by the failure of 
business to restore prosperity as expected, by the involve 
ment of the AFL in legislative matters as it sought aid for 
the unemployed, and by the pressure of the rank and file 
on a hesitant national leadership. 

There remained certain vestiges of the past in spite of 
the shocks of the depression. While policies had changed, 
leadership had not; the new policies were in response to 
the needs of the unemployed and only in part represented 
an ideological change; and the AFL remained a protective 
organization designed to serve the narrow needs of its 
membership. 

At the same time, however, the change in organized 
labor’s attitude toward business and government marked 
a turning point in labor history. Regardless of later 
developments within the Federation, the AFL, by 1933, 
was irrevocably committed to a measure of public control 
instead of strictly private action, to a degree of coercion 
instead of voluntarism, and to governmental responsibility 
rather than business leadership. 

Microfilm $3.85; Xerox $13.00. 299 pages. 


NORTH CAROLINA: THE ORIGIN AND 
RISE OF THE COTTON TEXTILE INDUSTRY, 
1830-1880. 
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Evidence indicates that the cotton textile industry in 
North Carolina, and to a varying degree in the entire 
South, made rapid progress in the decades following 1830. 
The origins of cotton manufacture in'’North Carolina are 
not clear, but it is known that cotton factories were suc- 
cessfully established in 1804, 1813, 1816, and 1825. These 
four cotton mills were probably the first ones built in the 
state. There was sufficient early interest in this field for 
Hugh Williamson, writing his History of North Carolina in 
1811, to mention contemporary efforts by a group of 
planters in the coastal region and by the Moravians at 
Salem. 

Although no clear motivation for these early efforts is 
known, the pressure of war and desire for economic 
opportunity were probably foremost. These early attempts 
did not arise from any conscious effort to promote the 
industry. They were each actuated by special considera- 
tions. In their pattern of success, and in the evidence 
their owners were able to furnish the Fisher Committee, 
lies much of the value of their early efforts. 











It was in 1827 and 1828, when the emigration fever was 
stripping North Carolina of its population and wealth, that 
the first direct effort was made to promote the manufac- 
ture of cotton textiles by the factory system. In 1827 the 
state legislature created a special committee to see if it 
were possible to establish cotton and woolen factories in 
the state. This committee investigated every facet of the 
problem facing industrial promoters. 

The committee concluded that North Carolina was well 
suited for manufacturing. It had an abundance of water 
power, a mild climate, and a large and cheap supply of 
food. The only factors lacking were a sufficient supply of 
skilled labor and capital. The special lament of the Fisher 
Committee was that, other than enacting charters of 
incorporation, the legislature could do nothing to en- 
courage the building of cotton factories. 

The publication of the Fisher Report in 1828 began a 
promotional movement for manufactures which has never 
ceased. The immediate result of this information was the 
incorporation of five cotton mill companies. None of these 
built a factory at once, but in the following five years 
their plans gave rise to several cotton factories. The 
years were rare, after 1830, when at least one new cotton 
factory was not put into operation. 

North Carolina was too far north to be completely 
suited to the exclusive production of staple crops. As her 
population increased and the prices paid for cotton de- 
clined, the North Carolinian was faced with several pos- 
sible remedies. He might move to the new rich lands of 
Alabama, Mississippi, or Texas; or he could turn to other 
economic pursuits—among which was the manufacture of 
cotton. 

In the decade of the 1830’s there arose a great interest 
in manufactures. In this decade the firm foundations were 
laid for a strong growth in subsequent years. Cotton mills 
were built in the various sections of the state; in this 
ten-year period, twenty-three cotton mills were projected 
and twenty were successfully launched. Thus in this 
decade a basis for a strong manufacturing interest was 
developed from the foothills of the mountains in the west 
to the lowlands in the east, and community of interest was 
created throughout the state. Although only a small num- 
ber of men were involved, the group was compact and 
united behind the cotton industry. 

The Hillsborough Recorder evaluated the period of 
early and significant growth in the years 1835 to 1838. 

Its editor felt that these years brought about a revolution 
in the economic prospects of the state. The industry 
quickly advanced; no longer did it simply make yarns, it 
now engaged in the actual weaving of cloth. The manu- 
facturers had the advantage of having, from 1836 to 1850, 
a series of Whig governors who were not only interested 
in the industry’s progress, but often were actually engaged 
in the business. These governor's for the most part left 
no doubt as to their interest in developing the cotton 
industry. 

In 1840 the cotton manufacturers held their first state- 
wide convention, at which they tried to accomplish two 
objectives: to arrange the domestic market for cotton 
yarns, and to take any steps possible to interest others 
in expanding the industry. In 1850 this same group 
launched the North Carolina Industrial Association which 
sponsored the early state fairs. 

Each decade after 1830 showed an increase in the num- 
ber of cotton factories in North Carolina. The depressions 
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of 1837, 1857, and 1873 took small toll, however, and 
accidents were responsible for the destruction of other 
cotton mills. In the period from 1840 to 1849 twenty-seven 
additional mills were organized; twenty-five of these were 
built. The fifties saw a definite decline in the industry’s 
growth, the probable result of a need to consolidate the 
progress made in the previous twenty years, and also of 
the renewed prosperity and interest that had developed in 
agriculture. Thus in the antebellum years from 1804 to 
1860 a total of seventy-six mills were projected and 
sixty-four were built. The most important centers in the 
state were Cumberland and Randolph Counties with a total 
of twenty-three projected factories. 

The newspapers did much in the decades from 1830 to 
1850 to promote the industry. Seldom did the issue of 
some paper fail to report the activities of cotton mills in 
the state, in the South, or in the North. They published 
all the encouraging information they could obtain, in an 
effort to keep the program before the public and to give 
encouragement to those engaged in manufacturing cotton. 
The owners, in personal contacts and in letter writing, did 
much to attract the investments of friends or business 
associates. Thus the thirty years previous to the Civil 
War had given such strength to the cotton industry that 
neither war nor political confusion could destroy its 
forward momentum. 

The war years produced many unusual developments 
which introduced problems for cotton manufacturers. 
There were Confederate and state efforts to introduce 
price controls, threatened seizure and operation of cotton 
factories due to the national emergency, military exemp- 
tions for essential operative and supervisory personnel, 
state financial aid for the expansion of indispensable 
industries, employment of state penitentiary inmates for 
the manufacture of scarce machinery, attacks on war 
profiteers, and efforts to extinguish black markets. 

The war brought about the physical destruction of a 
dozen cotton mills, and others became bankrupt by loss of 
capital and worn out machinery. In the Reconstruction Era 
and after, the newspapers, as well as state and private 
agencies, devoted their efforts to promote the construction 
of cotton factories. They were successful in bringing 
about the building of forty-nine cotton factories of a total 
of fifty-five that were projected. 

The need for capital and management was pressing. 
Many suggestions for raising capital were made, ranging 
from the usual purchase of stock to the contribution of 
labor and materials in lieu of cash for stock. Wilmington 
and Charlotte expended more effort to build cotton mills 
than any other cities in the state. Many diverse elements 
were enlisted in building the factories—professional men, 
soldiers, laborers, and even members of the Patrons of 
Husbandry. These varied elements furnished both capital 
and managerial ability. The state was fortunate in that it 
had a supply of both trained workers and managers. 
These were available from those factories either de- 
stroyed or made bankrupt by the war. In this way many 
men who had been mere mill hands in the prewar era were 
able to rise to the superintendence and ownership of new 
mills, 

In the antebellum period most of the cotton companies 
not only had a factory to build, located as they were in 
rural areas where water power was available, but also 
provided their operatives with houses, churches, schools, 
stores, and recreational facilities. These conveniences 
were offered in addition to the wages paid. 





Throughout the period from 1830 to 1880 the wages 
were low and the hours of labor long. As an extreme 
case, some boys in the early mills were paid as low as 
12% cents a week. The bulk of the operatives were women 
and children—young operatives were preferred since they 
were quick to learn and fast to work. In some few mills, 
especially the earliest, slaves were employed to operate 
the machinery. This was done largely in the coastal 
plantation belt, where slaves were rented from the 
planters; in other Southern States slaves were, in some 
cases, purchased by factories. In most mills throughout 
North Carolina a few slaves were used for menial labor. 
In one instance, at Alamance Mill, slaves were employed 
in dyeing the first cotton yarns and weaving the first 
plaids in the South. Francis Fries used slaves in his 
Salem factory in the middle 1830's. 

There is no way to ascertain the specific number of 
persons who were directly dependent on the cotton industry 
for their support. A minimum of seven hundred and fifty 
individuals were stockholders in the various cotton mills 
from 1804 to 1880. These stockholders represented 
probably seven hundred families; and since the average 
family in North Carolina in this period was five, it would 
appear that a total of thirty-five hundred persons derived 
some part of their income from cotton mills. The Fayette- 
ville Observer reported in 1883 that the factories in 
Randolph County employed twelve hundred hands, “besides 
others who find connected work, so that some 4,000 or 
5,000 are supported by these enterprises.” Randolph 
County was the largest textile center in North Carolina 
between 1866 and 1880. 

To take the above estimate as a basis for further con- 
jecture, there were probably, between 1830 and 1860, 
some ten thousand persons who were dependent, to some 
extent, on the cotton factories. 

The little mill villages, and such textile centers as 
Fayetteville, supplied goods and services to the factories 
and their employees. Thus there were many merchants 
whose business came from mill owners and employees. 
The planters and the farmers in the neighborhood of cotton 
factories found a ready market for their cotton and food 
stuffs. There were also waggoners, trainmen, and boat- 
men who depended in some measure on the mills for a 
portion of their incomes. 

Throughout the whole period of fifty years opinion 
expressed in North Carolina was overwhelmingly in favor 
of the establishment of cotton mills. Newspapers printed 
all types of plans which might aid planters in building 
cotton factories. Interesting plans and information were 
taken from newspapers in Kentucky, Alabama, Mississippi, 
Florida, Virginia, South Carolina, and Georgia. This type 
of information was presented before, during, and after the 
Civil War. 

In the postwar period it was no longer practicable to 
invest heavily in lands, and slavery was gone; thus there 
were more time and money to devote to manufacturing 
interests. The phenomenal success of cotton factories 
in the Civil War awakened a great interest in this in- 
dustry. With the overthrow of the slave system, the 
operation of large-scale farming was no longer profitable; 
thus cotton factories offered a place for the investment of 
capital. The leading newspapers of North Carolina de- 
voted many columns to promotional material. The promo- 
tion of industrialization was not entirely unopposed; many 
of the leaders of the old agrarian regime dreamed of 
continuing the old system with coolie or other immigrant 
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labor. While they were able to indicate the disadvantages 
of industrial expansion, they were voices unheeded in the 
postwar era, as the promoters had often been in the 
antebellum period. 

Prospective investors and builders were shown the 


advantages of the native white population for factory hands. 


These people, they said, were docile and untainted by 
European radicalism and communistic ideas, while the 
Northern laborers were being organized in trade unions 
which were striking and committing destructive acts. 
Immigrants, it was claimed, were imbued with com- 
munism, which was anti-Christian, antisocial, and un- 
patriotic. The newspapers pointed out that such a taint 
had not spread to the native American people of North 
Carolina, and it was their fervent hope that it never would. 
Thus excellent sociological reasons were offered for the 
local construction of cotton mills. 

There were a few attempts to establish cotton factories 
by Carpetbaggers and Scalawags, but the industry had been 
largely originated by southerners. In North Carolina, 
from 1804 to 1880, it was primarily promoted, financed, 
managed, and operated by North Carolinians. 

From 1804 to 1880 a total of one hundred and twenty 
cotton mills were projected. In this way North Carolina 
made one of the most significant contributions to the 
development of industry in the South. This occurred 
before industrialism assumed its vital importance, and 
prepared for North Carolinians and Southerners a substi- 
tute for their century-old civilization which was modified 
with the collapse of the South in 1865. 

Included as a significant part of the study are nine 
appendices. One is the original machinery contract for 
the Lincoln Mill between Michael Schenck and Michael 
Beam. Three pro-industrial articles are included: the 
test of the Fisher Report of 1828; a long series of articles 
printed in the Charlotte Journal in 1845; and the speech of 
Chief Justice Collier of Alabama, copied by the Hills- 
borough Recorder in 1846. There is a complete invoice 
of machinery, in 1848, for the Elkin Manufacturing Com- 
pany from Rogers, Ketchum and Grovnor of Paterson, 
New Jersey. Two lists of the cotton factories built or 
projected in North Carolina between 1804 and 1880 were 
deemed pertinent. One list is alphabetical, giving the 
mills, the stockholders, the date of founding, and county 
of location; the second list is chronological. There is 
also an alphabetical listing of the stockholders and the 
North Carolina mills with which they were associated; 
this list includes over seven hundred and fifty names, 
mostly of residents of North Carolina. The last appendix 
is a collection of contemporary cotton mill listings and 
statistics dating from 1838 to 1883. 

The study also includes eleven maps and nine photo- 
graphs to help show and locate North Carolina textile 
mills. Microfilm $5.45; Xerox $19.20. 427 pages. 
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GREAT BRITAIN AND AMERICAN ANTISLAVERY 
(L. C. Card No. Mic 59-4720) 


Thomas Franklin Harwood, Ph.D. 
The University of Texas, 1959 


Supervisor: Professor Barnes F, Lathrop 


This study investigates the effects upon the American 
antislavery movement of the parallel movement in Great 
Britain. Two background chapters survey published works 
on antislavery in the colonial era and British abolitionism 
after the American Revolution. Two more chapters 
survey connections between the British and the American 
movements from 1776 to 1830. The remaining thirteen 
chapters examine these connections in detail from 1830 
to 1860. 

The work is based upon a formidable body of sources. 
Of first importance are the papers of antislavery leaders 
to be found in manuscript in the Boston Public Library 
and in the published correspondence of James G. Birney, 
of Theodore Weld and the Grimké sisters, and of Lewis 
Tappan with British abolitionists. Antislavery produced 
perhaps as large a pamphlet literature as any reform 
movement in history, and pamphlets comprise the next 
most important category of sources employed. Also 
utilized extensively are antislavery and other journals 
and periodicals, annual reports and other published docu- 
ments of antislavery societies and conventions, contempo- 
rary books devoted wholly or in part to attacks upon or 
defense of slavery, and collected writings of political and 
other public figures important to the antislavery cause. 
Valuable for certain purposes are congressional debates 
and documents and Hansard’s Parliamentary Debates. 
Numerous secondary works in various categories have 
also been consulted. 

The predominant topics developed are the collaboration 
between American and British abolitionist leaders and 
societies, antislavery missions by Britons to America 
and Americans to the United Kingdom, the impact of the 
example of emancipation in the British West Indies upon 
the United States, the prevalence of antislavery elements 
in British travel books about America, the prominence in 
American agitation of British antislavery court decisions, 
the réle of the British-developed concept of an antislavery 
“higher law,” the activity of the British churches in 
fomenting dissension and division among American de- 
nominations over the issue of slavery, the frequency with 
which British abolitionism was adduced in Congressional 
debates, and the reactions of Southerners and conserva- 
tives to British or British-inspired attacks upon the 
peculiar institution. Economic aspects of the antislavery 
movement have been treated only as they were reflected 
in abolitionist agitation. This study is mainly one of 
propaganda and ideology, and the antislavery leaders paid 
much less attention to economic factors than to religious, 
humanitarian, and other ideological ones. An investiga- 
tion of Anglo-American economic ramifications of the 
antislavery movement would merit another dissertation. 

This study confirms and underscores the finding of 
Professor G. H. Barnes’ Antislavery Impulse, 1830-1844 








(1933) that the revival of the American movement about 
1830 was stimulated by and synchronized with the final 

drive for emancipation in the West Indies. It turns out, 
however, that the individuals and processes by means of 
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which the British impulse affected the American were 
more numerous and complex than Barnes showed, and that 
the British stimulus began before and continued unabated 
after the years covered by his work. Concentration upon 
Anglo-American character of the movement highlights a 
good deal that has hitherto remained rather obscure, for 
examples, the important role of Negroes in the cause, 

the abolitionists’ emphasis upon the relation between 
racial prejudice and bondage, the damage that the exist- 
ence of slavery in America caused to democratic idealism 
abroad, and the great importance to American agitation of 
the British asylum for refugees from bondage. The con- 
nection between the American and British movements is 
revealed as so intimate and constant that it would be 
accurate to refer to the abolitionist cause in the English- 
speaking world as “the Anglo-American antislavery 
movement.” Microfilm $10.70; Xerox $38.15. 848 pages. 


A HISTORY OF THE COLORADO CONSTITUTION 
IN THE NINETEENTH CENTURY 


(L. C. Card No. Mic 58-1212) 


Donald Wayne Hensel, Ph.D. 
University of Colorado, 1957 


Supervisor: Assistant Professor Carl Ubbelohde 


The men who crossed the wide Missouri and looked 
toward the Rocky Mountains, hoping their dreams lay 
somewhere in the high land, could not have comprehended 
the involved task of building government. The absence of 
law forced its creation. Every mining camp, town site, 
and farming settlement became a contentious democracy 
with full sovereignty. The scrape of the pick, the bite of 
the axe, and the cut of the plow were invariably followed 
by the rap of the gavel. Within twenty years of the first 
prospector’s jubilant discovery of gold, five constitutions 
were composed in the quest for orderly justice. 

This study is a narrative of the origins and early years 
of the state constitution of Colorado. Largely the history 
of a public document, it seeks to present that history as a 
legal expression of basic economic forces and social 
conflicts. The frontier and territorial background is 
examined together with constitutional antecedents of other 
states. An important feature based on contemporary 
newspapers is a detailed analysis of the constitutional 
convention of 1875-1876, including an evaluation of the 
issues which provoked the greatest controversies. This 
is followed by a topical survey of the constitution’s growth, 
the unforeseen defects, and consequent amendments. A 
significant aspect is the history of the water usage doc- 
trine of prior appropriation. Colorado pioneered constitu- 
tional clauses acknowledging this concept and the state 


judiciary helped to implement its complicated development. 


The dual purpose of the study was to analyze the 
origins of the Colorado constitution and to assess its 
effectiveness. Were the various statutes and constitutions 
products of frontier ingenuity or were they carried to the 
mountains in the pockets and memories of resourceful 
settlers? Except for the promulgation of irrigation law, 
the legal and constitutional declarations were slightly 
altered clauses conveyed from well-settled states. The 





pioneers of Colorado felt no compulsion to chisel new law 
from mountain granite. The degree to which the state 
constitution accomplished its basic objectives indicates 
its effectiveness. The authors sought to reconcile what 
became conflicting goals: to initiate an immediate expan- 
sion in economic activity and to protect an unwary public. 
The first intention was eminently successful. The 1876 
constitution was an economic document; its clauses bowed 
to plows, sluice boxes, headgates, and ore-crushers. With 
constitutional encouragement, railroad mileage, mineral 
production, coal tonnage, and agricultural yield all soared 
to new heights. 

The second objective of defending public interest 
presents a history of hopeful aspiration followed by 
disillusioning failure. This was attributable in part to 
executive and legislative disrespect for constitutional 
mandate. There was little effort to keep state expenses 
within constitutional limits of state revenue. County and 
state debt ceilings proved meaningless. As if negligence 
toward tax and debt restrictions were not enough, the 
legislature compounded this apathy by robbing the in- 
violate school fund to finance its own illegally excessive 
appropriations. To this fraud were added the machina- 
tions of land board and treasury rings, both more intent 
upon siphoning profits than serving the public. Despite 
the delegates’ strong assurances to the public, they under- 
standably failed to anticipate the complexities of an 
industrial economy operating across state lines. Monopo- 
lies and accompanying abuses flourished in all three of 
the most vital economic activities: transportation, min- 
ing, and irrigation. The various governors revealed their 
inept figurehead roles in failing to win correction of most 
of these problems. The gap between original purpose and 
ultimate practice in the early history of Colorado’s state 
constitution proved to be as deep as the Royal Gorge. It 
was well into the twentieth century before the people of 
Colorado began to span this chasm. 

Microfilm $5.95; Xerox $20.80. 468 pages. 


GALLANT EMISSARY: THE POLITICAL 
CAREER OF MANUEL GAYOSO DE LEMOS IN 
THE MISSISSIPPI VALLEY, 1789-1799. 


(L. C. Card No. Mic 59-4723) 


Jack David Lazarus Holmes, Ph.D. 
The University of Texas, 1959 


Supervisor: Professor Lewis U. Hanke 


This study of the political career of Manuel Gayoso de 
Lemos illustrates the problems of Spanish colonial ad- 
ministration in the Mississippi Valley during the final 
decade of the eighteenth century. Photostat and transcript 
copies of documents in Spanish archives and hitherto 
unpublished private papers helped give*this dissertation 
better balance than could have been achieved through the 
use of exclusively American sources. 

Gayoso’s mission was to attract Americans to 
Louisiana and to maintain Spanish rights in the Missis- 
sippi Valley without provoking war. He demonstrated 
diplomatic ability by uniting the southern Indian nations 
in a defensive alliance with Spain. The strategic forts he 
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built at the Walnut Hills and the Chickasaw Bluffs not only 
checked American expansion, but also formed the first 
permanent settlements at Vicksburg and Memphis re- 
spectively. 

As governor of the Natchez District from 1789 to 1797, 
he laid out the town of Natchez, built roads, and issued 
laws on livestock, gambling, and land settlement. He 
fostered the increase in population desired by the crown 
and tried to instil a sense of loyalty to the Spanish king in 
people of republican principles. He organized the police 
force and militia of Natchez in an attempt to bring law 
and order to the frontier. 

In recognition of his administrative and military abili- 
ties and accomplishments, he was appointed governor- 
general of Louisiana and West Florida in 1796, serving at 
that post from 1797 until his death in 1799. He issued 
laws governing immigration, slavery, civic improvements, 
roads, and gambling. International tension between France 
and England, and between France, the United States, and 
Spain caused him to improve the defenses of lower 
Louisiana. He believed Louisiana was the best bulwark 
against American expansion into Mexico. 

Amiable and gregarious, generous and liberal, Gayoso 
had many friends along the Spanish-American frontier. 

He married an American, and the birth of his son Ferdi- 
nand gave him a strong bond with the people of Natchez. 
By the use of “banquet diplomacy,” his home became the 
social and political center of the Louisiana frontier. 

Personally opposed to pure democracy, which he felt 
produced excesses and abuses, he nevertheless delegated 
power to capable men of many nationalities. His adminis- 
trations in Natchez and New Orleans were characterized 
by democratic paternalism, and the people enjoyed many 
liberties unknown in other parts of the Spanish Empire. 

His fluency in languages and his desire to understand 
the inhabitants of Natchez enabled him to make a lasting 
contribution to the development of cordial Spanish- 
American relations on the frontier. 

Microfilm $2.80; Xerox $9.60. 215 pages. 


WILLIAM JOSEPH HARDEE, C.S.A., 1861-1865 
(L. C. Card No. Mic 59-5556) 


Nathaniel Cheairs Hughes, Jr., Ph.D. 
The University of North Carolina, 1959 


Supervisor: Fletcher M, Green 


After twenty-five years service in the United States 
Army William J. Hardee forsook a promising career and 
entered the Confederate Army. This study deals with his 
personal life and his military activities during his four 
years as a Confederate. 

Hardee began his service with the Confederacy at Fort 
Morgan, Alabama, where he continued to display the 
organizational aptitude that had characterized his career 
in the United States Army. In the summer of 1861 he held 
independent command in Arkansas and Missouri. His 
operations in that area produced negligible results except 
for the formation of a body of Trans-Mississippi troops 
that became the nucleus of the corps he later commanded. 
In Kentucky and the retreat through Tennessee in the fall 





of 1861 and winter of 1862 he did not distinguish himself. 
Then came the flurry of campaigns punctuated by Shiloh, 
Perryville, and Murfreesboro. This period saw Hardee 

at his finest. He proved to be an outstanding battle tacti- 
cian and combat leader. At Murfreesboro Hardee’s 
performance equalled that of any corps commander in the 
Civil War. The summer of 1863 found him in Mississippi 
reorganizing the paroled and fragmented Vicksburg gar- 
rison. Here he chafed because of the limited scope and 
responsibility of his duties and accomplished little. Mean- 
while, his corps and the Army of Tennessee fought their 
greatest battle at Chickamauga. At the Battle of Mis- 
sionary Ridge in November, 1863, after he had returned 

to the Army, Hardee enjoyed a success that rivaled his 
better battle performances in the past. Following this 
battle President Davis offered him the command of the 
Army of Tennessee. With unique reticence, and to the 
surprise of nearly everyone, Hardee declined. He was the 
only Confederate general who had never held command of 
an army and refused it when offered. Thereby he volun- 
tarily gave up the opportunity to make his name as well- 
known as that of Joseph Johnston or John B. Hood. In the 
opening phase of the Atlanta Campaign he showed himself 
capable, dependable, and successful as he fought his 
seasoned corps from behind defensive works. In the later 
phases of the campaign he came out from behind his works | 
and met his nemesis, trench warfare. This new type of 
fighting destroyed war as he had known it. With it perished 
his corps and his tactics manual. After three successive 
and costly attacks Hardee again led a beaten army against 
the enemy breastworks at Jonesboro. Here he and his 
men gave a remarkably bad performance. In December, 
1864, as the defender of Savannah Hardee did not, and 
probably could not, effect any combination to halt Sherman. 
The immediate defense of the city, however, he conducted 
with skill and he made excellent use of the limited re- 
sources available. As departmental commander in South 
Carolina Hardee again displayed singular lack of ability 

to stop Sherman in the open. After the evacuation of 
Charleston, however, he regained much of his lost pres- 
tige. He retired north like a wounded animal, fighting well 
on the defensive at Averasboro and with savage despera- 
tion at Bentonville. 

Hardee is an example of the conservative military 
leadership in the Civil War that found itself at a loss when 
confronted by the counterpoint of trench warfare and total 
war. He despaired of success against Sherman’s breast- 
works and could not cope with the fluid warfare that 
prevailed in Georgia, South Carolina, and North Carolina 
after November, 1864. He was to the end a professional 
soldier of the classical school, fighting and even thinking 
in Napoleonic terms. Thoroughly versed in the best 
tactics of pre-Civil War military science, Hardee applied 
them with success until technology and the changing mode 
of warfare rendered them and him obsolete. 

Microfilm $8.20; Xerox $28.00. 646 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














2254 HISTORY 





JOHN DICKINSON AND JOSEPH GALLOWAY, 
1764 - 1776: A STUDY IN CONTRASTS. 


(L. C. Card No. Mic 59-5190) 


David L. Jacobson, Ph.D. 
Princeton University, 1959 


From 1764 to 1776, John Dickinson and Joseph Galloway 
were dominant figures in the politics of Pennsylvania. 
They fought each other bitterly through a long series of 
political crises. And in the course of their rivalry, they 
spoke and wrote of the philosophy upon which they based 
many of their actions. The thesis describes their con- 
flicts, places their ideas and words in the context of the 
political situation of the time, and relates the politics of 
Pennsylvania to the larger scene of colonial activity. 

Both Dickinson and Galloway came from good families 
and enjoyed the advantages of wealth, education, and social 
position. Both were of Quaker descent, but rejected the 
discipline of the meeting. Both were lawyers. 

The first important debate of the two occurred in 1764, 
over a move to end proprietary government in the colony 
by means of a petition to the crown. Franklin and Gallo- 
way supported the move, but Dickinson challenged it as 
undesirable at a time when the royal authorities were. 
considering measures dangerous to colonial liberties. 
This dispute merged with that over the Stamp Act in 1765. 
Then Galloway defended the authority of Parliament, while 
Dickinson was the principal author of the Resolves of the 
Stamp Act Congress denouncing the new duties. In spite of 
moments of unpopularity, the faction of Galloway and 
Franklin remained dominant in the province through these 
two debates. 

In 1767, the Townsend duties revived the issue of 
Parliamentary taxation of Americans. Dickinson attacked 
the taxes in his most famous work, The Letters of a 
Pennsylvania Farmer. The distinction between impositions 
for regulation and those for revenue was but one part of 
his argument. The Letters were an expression of his view 
of the very limited powers of Parliament in the Empire 
and were based upon a philosophy of natural rights which 
he had expressed in 1765. In spite of Galloway’s resist- 
ance, Pennsylvanians slowly came to accept Dickinson’s 
view and the political situation in the colony changed 
notably in his favor. 

When the Tea Act and the Intolerable Acts reopened the 
conflict with Britain, Galloway attempted to use the First 
Continental Congress to gain support for his plan for a 
constitutional union of the colonies and the home country. 
He was defeated and, after an unsuccessful effort to with- 
draw his province from the colonial union, he withdrew to 
his estate to sulk and to watch the Revolution. At the 
Second Continental Congress, Dickinson secured support 
for his program of arms, a petition to the King, and negoti- 
ations. When his petition was rejected, at the end of 1775, 
he was unable to accept the fact and still hesitated to 
support independence. Even in July, 1776, he thought a 
public declaration was premature and spoke against it in 
Congress. Yet, thereafter he joined the military forces 
resisting the British invasion in New York. 

The thesis emphasizes the differences between Dickin- 
son and Galloway and the differences between Dickinson’s 
actual arguments and those often attributed to him by 
historians. Galloway was truly conservative, emphasizing 
the historic foundations of the state, the need for social 
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order, for authority, and the close relationship between 
property and political power. In 1778, he went into exile 
in England. Dickinson expressly repudiated legal prece- 
dents contrary to natural law or the rights of Americans. 
He emphasized liberty and popular rights rather than 
order and authority. Dickinson was in agreement with the 
principles of the Revolution, was one of their more im- 
portant formulators, and, after July 1776, made adramatic 
return to public confidence, a return which indicated the 
fundamental similarity between his ideas and those of the 
other founders of the new nation. 

Microfilm $4.05; Xerox $13.60. 315 pages. 


VIRGINIA RAILROADS IN 
THE CIVIL WAR, 1861-1865 


(L. C. Card No. Mic 59-4811) 


Angus James Johnston, II, Ph.D. 
Northwestern University, 1959 


The Civil War was the first modern war as well as the 
first railroad war. Virginia, both as a major battleground 
and as the southern state containing the most trackage, 
affords an excellent opportunity for determining the effect 
of the railroads upon the war and of the war upon railroads. 

At the beginning of hostilities Virginia’s railroads 
compared favorably with those of most other states. 
Though cheaply constructed, they were capably managed 
and supplied with adequate locomotives and rolling stock 
for normal operations. Replacement facilities, however, 
were lacking because the government pre-empted all 
foundries and iron manufactories early in 1861. 

During the war Virginia lines steadily declined in 
efficiency because of wartime losses, rough usage, labor 
shortages, inflation, deterioration, and attrition. State 
rights and the Confederate government’s laissez-faire 
policy also handicapped the railroads. Thus local in- 
terests prevented companies from establishing direct 
connections and through schedules for fear of losing 
drayage business and hotel patronage. The government 
meanwhile refused to consolidate the rail network and 
yielded to the companies which united only in opposition 
to the administration but seldom in defense of the country. 

Political and economic shortcomings notwithstanding, 
Virginians were first to recognize the strategic impor- 
tance of railroads. As early as May, 1861, “Stonewall” 
Jackson inaugurated the strategy of railroad destruction 
by his attack upon the Baltimore & Ohio near Harpers 
Ferry. Soon thereafter, Joseph E. Johnston demonstrated 
the value of railroads in modern war by using the Manas- 
sas Gap Railroad to move the troops whose timely arrival 
turned the tide of First Manassas in favor of the South. 

In the winter of 1861-62 that same officer built the world’s 
first military railroad to supply his army at Centreville. 
And Robert E. Lee, immediately after taking command of 
the Army of Northern Virginia in 1862, designed the first 
railroad gun ever used. 

Following Jackson’s example, Union commanders 
rapidly developed the tactic of synchronizing their 
campaigns and movements with cavalry or infantry raids 
against Virginia’s railroads. Though most Federal raids 
did some harm, they were never sufficiently formidable to 
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achieve their strategic objectives until the closing months 
of the war. Their cumulative effects, however, were 
vastly more serious than the results of any particular 
raid. By forcing the Confederates to use their reserve 
supplies of materials and then to tear up lesser roads to 
obtain the means of repairing main lines, the Federals 
caused the area from which Lee drew his supplies to 
contract steadily. By the winter of 1862-63, Lee found it 
impossible to accumulate provisions and was obliged to 
surrender the initiative of the spring campaign to Joseph 
Hooker’s Union army. Similar conditions prevailed in an 
exaggerated degree during the following winter when Lee’s 
strategy was wholly determined by the scarcity of pro- 
visions and the inability of the government and the rail- 
roads to remedy matters. 

In the final year of war, U. S. Grant’s strategy in 
Virginia consisted of amassing numerically superior 
armies with which to envelop the Army of Northern Vir- 
ginia and of breaking every railroad in a full circle around 
that army. The fulfillment of these objectives took eleven 
months, but when Federal troops cut the last railroad into 
Petersburg on April 2, 1865, they not only forced the 
abandonment of that city and Richmond, but succeeded in 
bringing Lee’s starving army to bay within a week. Thus 
Grant, by breaking Lee’s railroads and shutting off his 
supplies, discovered a more effective and less costly way 
of defeating the Confederates than by fighting pitched 
battles. The key to victory in Virginia lay in destroying 
the railroads, not in destroying the Army of Northern 
Virginia. Microfilm $6.15; Xerox $21.40. 484 pages. 


THE LATIN AMERICAN POLICY OF THE 
SECOND CLEVELAND ADMINISTRATION 


(L. C. Card No. Mic 59-5791) 


Walter Fredrick LaFeber, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Fred H, Harrington 


Economic and political expansion provided the pre- 
dominant feature in the Latin American policy of the 
second Cleveland Administration. Influenced by the 
somber, threatening events arising out of the 1893-1897 
depression, this policy necessarily concerned itself with 
efforts to obtain economic benefits. ' Acquiring immediate 
markets for farm and industrial products comprised a 
portion of this policy. Examples of this type of diplomacy 
can be observed inthe Brazilian policy of 1893-1894 and 
the Cuban policy of 1895-1897. The Administration also 
pursued such long-range goals as insuring American 
dominance in the Nicaraguan area where the United States 
hoped to build an Isthmian canal. 

As the domestic economy sunk deeper into the trough 
of depression in 1894 and 1895, labor unrest increased 
and free silver and Populist reforms became more popu- 
lar. These domestic factors sharpened and brought to a 
climax debates in three groups: the Administration, 
Congress and the American business community. These 
three groups reached a unanimity of opinion: overseas 
markets were necessary if American economic and social 
stability were to be maintained. The Administration 





revealed its approach to this solution in the tariff debates 
of 1894. The Naval appropriations debates of 1895 and 
1896 provided Congress with an opportunity to declare 
that American military strength had to be increased in 
order that American economic and political interests in 
Central and South America could be protected. American 
business concurred. The business community engaged in 
a detailed analysis of the depression in 1894 and 1895. 
Out of this debate arose such organizations as the National 
Association of Manufacturers, the Philadelphia Commer- 
cial Museum and various Southern expositions which had 
as their common goal the systematic opening of Latin 
American markets. 

Such commercial expansion, however, involved anti- 
colonialists as Grover Cleveland and his two Secretaries 
of State, Walter Quintin Gresham and Richard Olney, ina 
dilemma. Cuba provides the best example of this dilemma. 
The Administration deplored the thought of either annexing 
the island or removing Spanish authority. Slowly but 
surely, however, the force of the Cuban revolution sucked 
American economic interests into its vortex. Faced with 
the growing seriousness which the revolution’s destruction 
posed to American property and commercial rights, 
Cleveland and Olney gradually assumed a tougher policy. 
In December, 1896, Cleveland warned that unless Spain 
stopped the rebellion, the United States would be justified 
in changing its neutral attitude. By so doing, Cleveland 
provided a justification and a rationale for the actions of 
the McKinley Administration in April, 1898. 

The most significant episode of the Administration’s 
Latin American policy, however, was the Venezuelan 
boundary dispute. The Venezuelan incident stemmed from 
a combination of the American depression, European 
encroachments in Latin America in 1894 and 1895 and 
Olney’s belief that the United States possessed the means 
to protect American interests in the Western Hemisphere. 
The July 20, 1895 note to England and Cleveland’s Vene- 
zuelan Message in December, 1895, provided the full 
statements of these beliefs. They announced to the world 
that the United States had come of age economically and 
militarily. As such, the two documents are turning points 
in American History. 

Microfilm $4.50; Xerox $15.20. 351 pages. 


HENRY FORD: A STUDY IN 
PUBLIC RELATIONS (1896-1932) 


(L. C. Card No. Mic 59-4947) 


David Lanier Lewis, Ph.D. 
University of Michigan, 1959 


The purpose of this study is to examine Henry Ford 
and the Ford Motor Company from a public relations 
standpoint. The company’s formal public relations 
activities--press relations, motion pictures, shows and 
exhibits, institutional advertising, and so on--are de- 
scribed, and their role in shaping Ford’s relations with 
the public is evaluated. In addition, the study records 
the public relations impact of a number of extracurricular 
activities with which Ford and his company were con- 
cerned, including the Selden patent suit, the five-dollar 
day, the peace ship, the Ford-Chicago Tribune suit, and 
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the industrialist’s anti-Semitism. These informal events 
and issues are, in fact, shown to have done more to mold 
Ford’s public image than all of the company’s formal 
efforts to win and maintain favor for itself and for its 
founder. 

The study reveals that the Ford Company was one of 
the best publicized industrial firms in the nation. For two 
decades after 1914, the firm received more publicity and 
enjoyed greater prestige than any other business institu- 
tion in America. The company’s acclaim did not stem 
entirely from its size, its wealth, its importance on the 
nation’s economic scene, or even from its famed products, 
the Model T and the Model A. Of perhaps as much im- 
portance was the public’s recognition of its unique con- 
tributions in the spheres of mass production, labor 
relations, and pricing. 

The Ford Company received more press attention than 
Henry Ford prior to 1914. From 1914 to 1932, however, 
the institution stood in the shadow of its founder. Henry 
Ford, in fact, received more publicity than any other 
American during the two decades after 1914. The origins 
of the manufacturer’s publicity were diverse, but the 
attention showered upon him can be traced to three major 
sources: the Ford Motor Company, which from the date 
of its founding conducted a continuing “buildup” campaign 
for its non-titular head; the current events with which 
the manufacturer or his name was associated; and Henry 
Ford himself. The industrialist is shown to have been not 
only a veritable “Barnum of business” but also perhaps 
the most avid and astute self-advertiser in the whole of 
American history. 

In addition to being one of the best known Americans of 
his day, Ford was perhaps the most favorably known man 
of his time. No industrialist before or since Ford has been 
so highly regarded by the masses or has had a tithe of the 
influence that he enjoyed among all classes of people. 
Ford was perfectly aware of his popularity, his ability to 
crash the front page at will, and his influence, and he put 
these attributes to use in behalf of his company and its 
products. The Ford Company and the Ford car originally 
made the man, but the man, in time, became a most in- 
fluential factor in boosting his firm’s prestige and in 
selling its automobiles. 

Although Ford remained active in the company until 
1945 and lived until 1947, this study is concluded in 1932, 
except for a brief survey of the final fifteen years of 
Ford’s life. After 1932, an aging Ford, baffled by the 
complexities of the depression, lessened his interest in 
business affairs and spent an increasing amount of time 
pursuing his hobbies. He slowly began to fade from the 
American scene. Conversely, his company, although its 
prestige waned with that of Henry Ford, began in the early 
1930’s to receive relatively more attention than its 
founder. Microfilm $6.95; Xerox $24.00. 546 pages. 





THE AMERICAN AND BRITISH MISSIONARY 
CONCEPT OF CHINESE CIVILIZATION IN 
THE NINETEENTH CENTURY 


(L. C. Card No. Mic 59-5796) 


James Miller McCutcheon, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Merle Curti 


The purpose of this thesis is to determine ideas of 
Chinese civilization held by the Protestant American and 
English missionaries from 1807 through 1900. Some 
attempt has been made to determine the nature of these 
views, their background and changes during the century, 
as indicated by the chapter headings: “A Setting for the 
Beginning of Protestant Missions to China,” “The Mis- 
sionary Goes to China,” “The Foreign Missionary,” “The 
Missionary Views Chinese Religion,” “The Missionary 
and the Economic, Social and Cultural Life of Everyday 
China,” “Chinese Government and the Missionary,” and 
“The Boxer Uprising and After.” 

The research rests on books, articles and speeches 
written by the missionary. Biographies, diaries, journals 
and reports have also been consulted to determine the 
faith and sense of duty which brought the evangelist to 
China and his response while there. Diplomatic cor- 
respondence has also been utilized. 

The missionary had a religious ideology based upon a 
literal interpretation of the Scripture. His seminary 
training stressed the superiority of Christianity as a 
religion. Inevitably his religious point of view colored 
his interpretation of the Chinese. His authority for all 
judgments was Scripture; Chinese practices or beliefs 
which differed from the Bible were regarded as evil. 

Upon this basis the evangelist condemned such practices 
and beliefs as folk religion, “degenerate” forms of the 
Three Religions, marriage customs and money-lending, 
but praised filial piety, State worship of Shang Ti, and the 
social virtues of industry and thrift. on 

The missionary was also a cultural agent for the West. 
He believed in progress, by which he meant material 
advance based upon scientific and technological knowledge. 
He thought of China as a backward nation largely because 
China believed herself to be superior to the West. The 
missionary thus supported his merchants and diplomats 
when they used force to wrest “unequal” treaties or 
territorial spheres of influence from the Chinese and 
relied on his diplomats for admittance into China and for 
protection while there. : 

The missionary was optimistic in his belief that change 
was occurring in nineteenth century China. He saw signs 
of progress in the T’aip’ing rebellion, the Self-Strengthen- 
ing movement and the One Hundred Days Reform. His 
optimism sustained him during times of persecution, but 
blinded him to anti-foreignism and its increase after the 
Sino-Japanese War. 

He was, however, pragmatic enough in his approach to 
realize that opium traffic and the Chinese exclusion issue 
made his position in China precarious. He felt that the 
Chinese might retaliate by banning the missionary from 
China. To combat this he made repeated and futile appeals 
to his home government to stop the sale of opium and to 
resist passing exclusion acts. Toward the end of the 
century a few missionaries attempted to win over the upper 
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classes to Christianity, believing that Christianity needed 
their support for survival. 

The desire to cooperate with the Chinese was fortified 
by new intellectual currents which began to have an effect 
upon missionary thinking at the turn of the century. With 
the advent of comparative religion, biblical criticism, 
sociology and psychology, the missionary began to see that 
there might be many roads to God, that what China needed 
was help in relieving economic and social distress, rather 
than christianization and westernization. The Boxer 
uprising had demonstrated that a re-appraisal of mis- 
sionary effort was needed. In the end, the older, more 
rigid and chauvinistic view gave way to an appreciation 
of the Chinese way of life and a desire to found a Chinese 
Christian Church rather than a Christian Church in China. 

Microfilm $3.90; Xerox $5.20. 303 pages. 


THE WHITE-RIBBON REFORM, 1874-1920 
(L. C. Card No. Mic 59-5800) 


Norton Mezvinsky, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Howard K, Beale 


The purpose of this study is to investigate the thought 
and the activity of the Woman’s Christian Temperance 
Union (WCTU) and to discern as nearly as possible how 
this organization fits into the social reform milieu of the 
United States between the early 1870’s and 1920. Some 
attempt is also made to describe the type of woman en- 
gaged in the reform activity of this organization. This 
study is kept within the perspective of two reform move- 
ments: temperance and women’s rights. The records of 
the organization, the literature printed and distributed by 
the organization, the personal letters of WCTU leaders, 
and the reporting of and points of view expressed by out- 
siders were used as primary source material. This study 
indicates that the WCTU contributed materially to the 
temperance and the women’s rights movements as well as 
to the so-called social hygiene movement. The methods 
and techniques employed by WCTU women in their work 
were most effective in the educational and legislative 
spheres. Some of the problems and internal controversies 
faced by these women reformers, moreover, were similar 
to those encountered by reformers in other areas. The 
story of the WCTU, whose interests and activities between 
1874 and 1920 widened and spread from that narrow strati- 
fication of gospel temperance into a wider scope of social 
reform, constitutes an important chapter in the history not 
only of the temperance question but of the whole social 
reform movement in the United States. 

Microfilm $4.35; Xerox $14.60. 338 pages. 





A HISTORY OF LA CROSSE, WISCONSIN, 
1900-1950 


(L. C. Card No. Mic 59-5339) 


Stanley N. Miller, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Jack Allen 


This study is a history of the second fifty years of a 
medium size midwestern city with emphasis upon the 
development of civic services and the growth of its 
economy. Much of the material in this study is concerned 
with local matters which are of importance and interest 
only to the people of La Crosse. A city, however, does 
not exist in a vacuum but is affected by both state and 
national policies and actions. These policies and actions 
appear in this study only to the extent needed to explain 
certain aspects of the history of La Crosse. For com- 
parative purposes, an important facet of this study is the 
manner in which the people of the city have solved, or 
failed to solve, problems that are common to all cities. 

The two main sources have been the United States 
census reports and the La Crosse newspapers. The latter 
present the most detailed, continuous, and colorful infor- 
mation available for the urban historian. Other sources 
were departmental reports, the municipal code, the city 
council proceedings, public and private surveys, city 
directories, state departmental reports, maps, dedicatory 
and souvenir pamphlets, theses, interviews, and mono- 
graphs of the La Crosse County Historical Society. 

The city has gone through three economic phases. La 
Crosse was first a lumber city. About 1900, however, 
the pineries became depleted and small diversified in- 
dustry replaced lumber. The most important of these 
were the manufacture of beer, agricultural implements, 
rubber goods, iron goods, and the milling of flour. During 
the twenties and thirties, several industries developed 
into relatively large concerns. In this, the third phase, 
the manufacture of automobile accessories, rubber foot- 
wear, agricultural implements, and heating and cooling 
devices became the mainstay of the city’s economy. 

Shortly before 1900 there was an increase in the 
development of civic responsibility. Services which 
formerly had been performed by the individual were as- 
sumed by the city. Among the more pressing and continu- 
ous services which the individual formerly had provided 
for himself, but were gradually accepted as the responsi- 
bility of the city, were street paving, sewers, a safe water 
supply, sanitation, and fire and police protection. The 
development of these services is a large part of the 
history of La Crosse during the first fifty years of this 
century. 

At the beginning of the twentieth century, a sizeable 
proportion of the people of La Crosse were immigrants 
from northern Europe. Each nationality maintained its 
own social activities and tended to center in separate 
congregations of the city’s churches. In 1900, the foreign- 
born composed 25 per cent of the population. By mid- 
century the percentage of foreign-born had decreased to 
3 per cent, and their children had been assimilated into 
the population. Socially, the people engaged in the usual 
fraternal organizations, leisure activities, and sports. 

Microfilm $4.60; Xerox $15.40. 359 pages. 
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THE LEGISLATIVE HISTORY OF THE 
FAIR LABOR STANDARDS ACT 


(L. C. Card No. Mic 59-5929) 


George Edward Paulsen, Ph.D. 
The Ohio State University, 1959 


This investigation traces the legislative history of the 
Roosevelt Administration’s measure for the regulation of 
child labor and wages and hours from its introduction as 
the Black-Connery bill in May, 1937, to the signing of the 
Fair Labor Standards Act in June, 1938. Between the 
introduction and the signing of the bill, no fewer than ten 
different versions of this proposal were considered by 
Congress, each significantly different in form and content 
from those preceding it. Manuscript sources, official 
records, and periodical materials are utilized to analyze 
the principles upon which the legislation was based and to 
follow the changes in the proposal as it progressed through 
Congress. 

As the measure was based upon prior state and federal 
legislative experience in the field, this study briefly 
examines earlier attempts by these governments to regu- 
late child labor and wages and hours, and considers the 
reasons for the relative ineffectiveness of this type of 
regulation. The social philosophy of President Roosevelt 
and the attitude of organized labor and business manage- 
ment are examined to show how they affected the develop- 
ment of the legislation and its progress through Congress. 
The measure was also caught up in cross-currents of 
conflict over other New Deal legislation, the split in the 
Democratic party, labor’s civil war, and the 1937-1938 
recession, all of which had an important bearing upon the 
provisions, scope, and course of the bill. 

The organization of this paper is chronological, tracing 
each step in the bill’s progress, taking up first the legis- 
lative background of regulation and the drafting of the 
Biack-Connery bill, and then, after a brief analysis of its 
provisions, following the measure’s introduction in Con- 
gress and its first success in the Senate. The two defeats 
of the proposal by the House in 1937 are then considered, 
and the successful search for a compromise satisfactory 
to all factions is traced, until the bill is finally accepted 
by both Houses in June, 1938. 

A study of this legislative process leads to the conclu- 
sion that the passage of the Act was mainly the work of 
President Roosevelt, his Administration officials, and his 
backers in Congress. Organized labor, which might have 
been expected to favor the proposal, was badly split and 
was in part responsible for its defeat on two occasions. 
One must conclude, therefore, that in spite of the severe 
depression through which the country was passing, the 
philosophy of a large part of organized labor remained 
conservative and hostile to the concept of government 
regulation of labor standards. 

The history of the Act also shows that labor’s hostility, 
along with that of the South over the issue of differentials, 
was responsible for the greatly reduced scope of the 
legislation. In its original form the measure was intended 
not only to eliminate sweatshop laboring conditions but 
also to bring about the re-employment of perhaps as many 
as eight million of the unemployed. It was generally 
agreed that the compromise forced upon the Administra- 
tion struck out the re-employment potentialities of the 
bill and limited it to the regulation of wage standards of 





the lowest paid sections of the working population. Yet in 
spite of this defeat, the country, through the Fair Labor 
Standards Act, accepted for the first time the principle 
that the federal government was responsible for the 
maintenance of basic wage and hour standards of those 
workers who were unable to protect themselves. 
Microfilm $3.75; Xerox $12.80. 292 pages. 


A HISTORY OF DALLAS THEOLOGICAL SEMINARY. 
(L. C. Card No. Mic 59-4736) 


Rudolf Albert Renfer, Ph.D. 
The University of Texas, 1959 


Supervisor: Dr, Joe B. Frantz 


Dallas Theological Seminary was the principal Funda- 
mentalist educational institution to arise out of the 
Fundamentalist-Modernist controversy in American 
Protestantism. The issues of the controversy and the 
activities in which the Fundamentalists engaged in their 
reaction to Modernism became the matrix from which the 
school emerged in 1924 at the zenith of this religious 
episode. From the issues of the controversy the seminary 
received its raison d’etre, its theological orientation, and 
its leadership. The principal founders were A. B. Win- 
chester (Presbyterian), W. H. Griffith Thomas (Anglican), 
and L. S. Chafer (Presbyterian). William M. Anderson, 
Jr., pastor of the First Presbyterian Church of Dallas, 
was an important figure in the location and organization of 
the school in that city. The founders of the seminary 
avoided identification of their project with officially 
organized Fundamentalism because of its excesses. They 
desired to establish a school for the propagation of a con- 
servative evangelicalism without controversy. 

Denominationally unrelated, the seminary is charac- 
terized as fundamental, premillennial, and dispensational 
in theology, with a doctrinal statement which is basically 
Calvinistic. Without endowment or assured income of any 
kind, the school operates on what is known as the “faith 
principle.” Its real assets, consisting solely of its physi- 
cal plant, exceed three-fourths of a million dollars. In 
1958 the seminary announced an expansion program and 
in 1959 broke ground for a $300,000 library building. It 
plans for an eventual student body of five hundred. 

Beginning with thirteen students and the equivalent of 
four full-time faculty members, drawn from the Funda- 
mentalist Bible conference movement, the school had in 
1958 over three hundred students with a resident faculty 
of eighteen members and four visiting Bible lecturers. 
All of the faculty were alumni of the seminary. From a 
predominantly Presbyterian enrollment and faculty in its 
early years, the school has experienced a shift in denomi- 
national representation. This trend first appeared with 
the class entering the school in 1938 in which for the first 
time the Independents and Baptists were predominant. In 
1959 almost the entire faculty and one half of the students 
were identified with these two groups. 

From its inception the school’s curriculum has been 
characterized by a predominance of Biblically related 
subjects, including theology, original languages (Hebrew 
and Greek), and English Bible. The school has maintained 
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its original philosophy of education which developed as a 
reaction to the neglect of these subjects in liberal Protes- 
tant seminaries. In 1935 the school inaugurated a four- 
year curriculum leading to its basic degree of Master of 
Theology. For entrance the seminary requires a bache- 
lor’s degree from an approved college or university, a 
working knowledge of Greek, and evidence that the student 
is “born again.” The school maintains a doctoral program, 
and recipients of its degrees, as well as faculty members, 
must be in agreement with its doctrinal position. 

In 1958 the seminary had over 1,100 alumni who were 
active in Christian service throughout the United States 
and the world. About fifty per cent served in pastorates. 
Twenty per cent were engaged in missionary activity. 
Fifteen per cent were ministering in the educational field 
as administrators and teachers in Bible institutes, col- 
leges, and seminaries. Ten per cent were in youth minis- 
tries of various kinds, while about five per cent were 
working in mass evangelism and institutional or military 
chaplaincy. 

The sources for this study included monographs and 
magazine articles on the Fundamentalist-Modernist 
controversy, the Dallas Seminary Bulletin, and personal 
files, records, and documents of the Dallas Theological 
Seminary. Original correspondence of the principal 
founders of the school, Winchester, Griffith Thomas, and 
Chafer, found in archival material of the seminary, was 
also used. The private papers of W. H. Griffith Thomas 
were examined with profit. Other sources included wide 
correspondence with alumni of the seminary and inter- 
views with members of the school’s administration and 
staff. Microfilm $4.30; Xerox $14.40. 335 pages. 


EDWIN L. GODKIN AND THE NATION 
(L. C. Card No. Mic 59-4355) 


Lester Harvey Rifkin, Ph.D. 
Brown University, 1959 





The dissertation is on Edwin L. Godkin (1831 to 1902), 
the founder and editor of the Nation magazine. My pur- 
poses have been first, to trace the source of Godkin’s 
ideas, second, to examine his motive for founding the 
Nation; third, to describe the reasons for his widespread 
influence as an editor; and, finally, to describe his ap- 
proach to and his position on the significant problems of 
post-war reconstruction in the United States. 

Born in Ireland of English descent, Godkin was strongly 
influenced by his father. A Presbyterian minister, the 
elder Godkin was also a highly proficient writer and 
journalist. He was an avid proponent of Irish home rule. 
Godkin’s real intellectual awakening began when he en- 
rolled at Queen’s College, Belfast. He studied the political 
and economic teachings of Jeremy Bentham, George Grote, 
and John Stuart Mill. He was converted to their method of 
reform, which set “the necessity of the case” against 
abstract theory. Their teachings, too, confirmed him in 
the opinion, held by his father, that education was a vital 
force for political and social regeneration. In these years, 
Godkin took an active interest in the Democratic and 
Nationalist movements which culminated in the Revolutions 
of 1848-1849. He avidly read the Irish Nation, the organ 





of the Young Irelanders; and its teachings were later to be 
echoed in the columns of the New York Nation. 

After graduating from Queen’s, Godkin served, what 
amounted to an apprenticeship for his later career. He 
was a sub-editor of a London magazine, which dedicated 
itself to spreading the ideals of universal education, the 
broadening of the franchise, free trade, peace and all that 
which, in 1850, signified “Progress” to the English 
Liberals. During the Crimean War, he served as the war 
correspondent of the London Daily News. In 1856, Godkin 
emigrated to the United States, and was employed by the 
Daily News as its American Correspondent. In this 











capacity, he did yeoman’s service in behalf of the North- 
ern cause during the Civil War. 

In 1856-1857, Godkin had travelled through the South 
and the Southwest. He had observed, as Frederick J. 
Turner did later, that the defects ascribed to democracy 
by its European critics were not owing to the principle of 
equality, but to the frontier conditions and the newness of 
the country. Concluding that the “rawness” of American 
culture was but ephemeral, Godkin hoped to quicken “the 
polishing process” by founding a high-class weekly which 
would publicize the need of education and training in all 
spheres of American life. Godkin founded the Nation 
principally with this in view. 

In the years, 1865 to 1900, Godkin’s Nation distin- 
guished itself by its independence of party, the style and 
content of its writing, and the calibre of its contributors, 
many of whom were recruited from college faculties. It 
was Godkin who gave the weekly its breadth and its whole 
tone. The Nation was read directly by editors, professors 
and intellectuals, and statesmen, and, in this regard, its 
influence was far greater than those journals which had a 
larger circulation. 

In the last two chapters, I have described Godkin’s 
response to the post-war problems of reconstruction. He 
advocated measures which would afford the freedmen a 
maximum of protection and guidance. In asking that the 
suffrage, including negro suffrage, be qualified by an 
educational test, Godkin’s independence as an editor was 
put to a severe trial of strength by a group of Radicals 
who held stock in the Nation. I have endeavored to show 
that Godkin’s views on the various problems of reconstruc- 
tion were neither “Radical” nor “Conservative”, nor 
inconsistent, as historians have variously stated. Rather, 
Godkin peculiarly applied the utilitarian approach of 
Bentham and the Liberal Creed of Mill to the solution of 
these problems. 

Microfilm $4.35; Xerox $6.60. 337 pages. 
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C. Russell Riggs, Ph.D. 
New York University, 1959 





Adviser: Ralph B, Flanders 


This study of the ante-bellum career of John A. Bing- 
ham, subsequently to become atrier of Lincoln’s assassins, 
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the author of Section One of the Fourteenth Amendment to 
the Constitution, and a leading figure in the impeachment 
proceedings against Andrew Johnson, attempts to trace the 
political fortunes, political opinions and constitutional 
positions of its subject through his formative years. It 
points to Bingham’s early anti-slavery orientation includ- 
ing his career at Franklin College in eastern Ohio. It 
traces his evolution as a Whig politician who was dedicated 
to anti-slavery principles but not to such a great extent as 
to interfere with his political advancement. It recounts 
his brief career in Cincinnati and the relatively conserva- 
tive position he took on political subjects while in that 
city. It attempts to explain the political quandary in which 
Bingham, now located in Cadiz, Ohio, found himself during 
the early 1850’s, unable enthusiastically to back the Free- 
Soilers because of their political radicalism on economic 
and social matters that Bingham had always viewed con- 
servatively, unable to back the Democrats, not only 
because of their radicalism on economic matters but also 
because of their compromises on the slavery question, 
and unable enthusiastically to support the Whigs because 
of the inability of that party to arrive at a consensus of 
opinion on the matter of slavery expansion. It recounts 
the birth of the Anti-Nebraska party in Ohio, subsequently 
to become the Republican party, and points to the way in 
which the emergence of that party fitted into Bingham’s 
political fortunes. 

This study tells the story of Bingham’s successful 
campaign for the Thirty-Fourth Congress, and of his 
career as a first term Congressman. It analyzes the 
Constitutional objections that Bingham took to the spread 
of slavery in his speeches in Congress and tries to trace 
the origin of his beliefs and positions. It thoroughly 
recounts his other activities while in the Thirty-Fourth 
Congress. The influence of Joshua R. Giddings on Bing- 
ham is dealt with, and Bingham’s successful fight for 
reelection to Congress is considered in detail. Through- 
out Bingham’s succeeding terms in ante-bellum Con- 
gresses this study proceeds to analyze his speeches, his 
votes, and his constitutional opinions, particularly as they 
reflected upon the questions of slavery and slavery expan- 
sion. His career in Congress, however, is seen against 
the backdrop of Ohio politics during the years immediately 
preceding the Civil War, and comment is made upon the 
complete failure of Bingham to understand any position 
but his own. The study stresses Bingham’s own ambitions, 





his political methods, and his apparent self-righteousness. . 


It concludes with a brief statement of the author’s reflec- 
tions upon the portion of Bingham’s life that has been 
considered in this study. 

Microfilm $4.60; Xerox $15.40. 359 pages. 


DENOMINATIONS AND POLITICAL BEHAVIOR 
IN COLONIAL PENNSYLVANIA, 1740-1770 


(L. C. Card No. Mic 59-4655) 


Dietmar Rothermund, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Dr. Murray G. Murphey 


Denominations in Colonial America have a religious 
and a political history. They had experiences different 
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from their European brethren and they created new forms 
of organization. Increasing political and communal free- 
dom affected them in two ways: they had to evolve volun- 
tary methods of supporting their religious institutions, 
and they became vehicles of political contests, since 
organized political parties were still absent from the 
political scene. 

In analyzing this process, it seems to be essential to | 
take the Colonial period on its own merits and to refrain 
from seeing its “pre-revolutionary” features only. There- 
fore an attempt has been made in this thesis to trace the 
religious development in a very diversified colony, Penn- 
sylvania, and to project these developments onto the 
political scene rather than doing the reverse. 

The religious development is seen in the emancipation 
of the layman, the breakdown of group control in sect and 
church, implicit in the Great Awakening, and the growth 
of indigenous church organizations. In terms of the gen- 
eral culture this means an acceptance of diversity and, at 
the same time, a transformation of previously isolated 
groups into a public, the replacement of religious leader- 
ship by secular leadership, and a secular involvement of 
the religious teacher or priest. Politically this process 
implies an emphasis on public interest and public opinion, 
the emergence of campaign and boss, the transfer of 
political discussions from the meetinghouse to the steps 
of the State House, the switch from the religious tract to 
the political pamphlet. 

These developments are seen as a phase in the alter- 
nating current of experience and organization, which 
pervades the stream of life from generation to generation. 
This alternating current is produced by the tensions 
between individual and community, revolt and consolida- 
tion. Consequently the subject matter of this thesis is 
discussed in terms of religious experience, denomina- 
tional organization, secularization, patterns of leadership, 
and interaction of groups. 

The sources for this discussion are chiefly letters and 
missionary diaries, records and minutes of church or- 
ganizations and of sects. Most of the material used is 
unpublished, therefore a number of transcripts and trans- 
lations (of German letters, etc.) have been appended to 
this thesis. Unpublished source material has been 
consulted primarily in the following archives: Historical 
Society of Pennsylvania, Philadelphia; Moravian Archives, 
Bethlehem, Pa.; Friends’ Records Office, Philadelphia; 
Schwenkfelder Library, Pennsburg, Pa.; Presbyterian 
Historical Society, Philadelphia. 

Microfilm $3.00; Xerox $10.40. 231 pages. 
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The Ohio State University, 1959 


Martin Van Buren was one of the most influential 


personalities in the political arena in ante-bellum 
America. He has consequently been the subject of a 
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number of studies, but no really outstanding biography 
exists. As for his relationship to slavery and the slavery 
controversy, it is an aspect of his career that has not been 
fully explored. This work deals with that problem and 
carries the account through the election of 1840. 

It is apparent that slavery and the slavery controversy 
were important factors in the life and career of Van Buren 
in the years under discussion. With regard to his personal 
contacts with the institution, it is regrettable that his 
treatment of the Negroes and his attitude toward slavery 
were not described in the contemporary documents. As 
for his early political record in New York, his 1814 militia 
act included provisions for free Negroes and slaves. He 
voted for the 1817 bill which provided for the termination 
of slavery in the Empire state. 

Van Buren’s decision in the summer of 1819 to back 
Rufus King for a second term in the United States Senate 
seems to have been grounded in his desire to gain the help 
of the King men in his fight against DeWitt Clinton. The 
Missouri Controversy, however, forced Van Buren to 
consider King’s position on that momentous issue. He 
concluded that the Long Islander was sound on the Mis- 
souri question. Van Buren shared his views on King with 
but a few lieutenants, and he refused to discuss the issue 
until he was forced to do so. Nevertheless, the evidence 
shows that the New Yorker was sympathetic with the idea 
of limiting slavery in Missouri and voted for the state 
resolution which urged Congress to adopt such a course. 

As Jackson’s heir-apparent, he was involved in the long 
1836 campaign and then as an embattled President in the 
1840 race. In both of these campaigns the slavery- 
abolition issue was important for the New Yorker. He 
was attacked in a most persistent manner by the Southern 
Whigs who endeavored to undermine his political reputa- 
tion in the area by demonstrating that his record on the 
question was completely unsatisfactory for the Southern 
voter. The Whigs knew that the South would not accept an 
abolitionist or one who had shown definite tendencies in 
that direction. 

The Little Magician and his advisers fought back 
against this assault for they recognized the threat to his 
standing as a national leader; the unity of the Democratic 
party was also endangered by the appeals of the Southern 
Whigs. It must be said that Van Buren’s defense of 
Southern rights and his compromising policies on the 
slavery controversy helped to keep his party united during 
these stormy years. His program served to quiet the 
South and frustrate the plans of the Whigs. 

In the North the Whigs did not seemingly use the 
Slavery issue to a great extent as a weapon against Van 
Buren. His stance as the “Northern man with Southern 
policies” was generally well received in that section in 
the 1836 campaign. In the next presidential race Harrison 
took a conflicting stand on the question, but his final posi- 
tion served to neutralize Van Buren’s strength on the issue 
both in the South and in much of the North. 

Microfilm $4.90; Xerox $16.40. 383 pages. 








SIR MATTHEW HALE AND THE ENGLISH LAW 
(L. C. Card No. Mic 59-5832) 


Andrew Page Spiegel, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor William Sachse 


The common law, as well as prerogative government 
and the Church of England, was threatened with extinction 
during the middle years of the seventeenth century. One 
of those who nurtured the law through a period of great 
crisis, but at the same time saw that it must change with 
circumstance, was a man who served on all three common 
law courts under both Oliver Cromwell and Charles II. 

Sir Matthew Hale possibly represents better than anyone 
else the reaction of the legal order to the breakdown of 
established government during the twenty years from 1640 
to 1660. 

Sir Matthew (1609-1676) attended Magdalen College, 
Oxford, and entered Lincoln’s Inn in 1629. He was called 
to the bar in 1637 and even though friendly with Selden and 
other opponents of the prerogative system, he persistently 
avoided politics during the Civil War. Hale is best known 
throughout the war period as a defender of those charged 
with treason by the Long Parliament. He may have coun- 
seled Strafford, we know he appeared for Laud, Lord 
Maguire, the Duke of Hamilton, and Christopher Love. 
Hale even offered to defend Charles, but whether or not 
he actually assisted the King is unknown. 

Before accepting an appointment to the Common Pleas 
bench in 1653 Hale served in Oliver’s first Protectorate 
Parliament and after the Protector’s death Hale refused 
reappointment to the bench. Hale supported the Restora- 
tion, believing that law and order was now dependent upon 
the recognized Stuart line. He served creditably in the 
Convention Parliament, was a member of the panel that 
tried the regicides, and shortly thereafter was made Chief 
Baron of the Exchequer. In 1671 Charles elevated Hale to 
the Chief Justiceship of the King’s Bench where he served 
with distinction until ill health forced his retirement the 
year before his death in 1676. 

Certain aspects of Hale’s career demand special 
attention for he was far more than a practicing lawyer 
and a reputable judge. In the early 1650’s Hale became 
involved in the movement for law reform. He headed two 
committees which had for their purpose the renovation of 
the English legal system, law as well as equity. Never- 
theless Hale soon grew disillusioned with the reforming 
mind that had no conception of what the legal order con- 
sisted. He insisted, as Burke was to do later, that law, 
if it was to represent something more than brute force, 
was the product of a people’s history and experience. 

This attitude of conservatism concerning the law was 
further illustrated in his answer to Thomas Hobbes’ attack 
on the special type of legal reason which Coke had insisted 
upon in his famous controversy with James I. Should law, 
as Hobbes insisted, be made amenable only to the dictates 
of simple reason or common sense? Hale said no, and 
went on to show that reasoning ability alone does not make 
a man a scientist, a grammarian--or a lawyer. It is 
reason combined with long training, he said, that makes 
a man accomplished in any science. Hale, however, was 
not the man to allow theory to overcome his better judg- 
ment. While recognizing the historic and unifying influence 
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of the Crown, Hale saw quite clearly that the strength and 
vitality of the nation was in the Commons even though it 
was incapable of ruling as things stood during his lifetime. 
Hale was also a legal scholar and historian of the law. 
He wrote many tracts on the development of all aspects of 
English law. Among the most important were his History 
of the Common Law (the first such attempt) and a History 
of the Pleas of the Crown. He also wrote an Analysis of 








The high standards of probity and intelligence that Hale 
set for the bench made him an almost legendary figure 
even before his death. But perhaps of even more impor- 
tance was his defense of the law against its enemies: the 
irrationally religious and the all too rational philosophers 
such as Hobbes. It was to Hale and the few like him that 
credit must be given for bringing the common law through 
the greatest crisis in its history. 

Microfilm $3.95; Xerox $13.20. 305 pages. 


THE ANGLICAN REACTION TO 
THE REVOLUTION, 1688-1702 
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Gerald Milton Straka, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor William L. Sachse 


The traditional discussions of the Revolution of 1688 
have always stressed its significance in terms of the 
emergence of constitutional monarchy and of the triumph 
of social contract. This thesis has taken the opposite 
tack, viewing the Revolution as the climax of Renaissance- 
Reformation political theory with the Anglican, or “high 
Tory,” justification as its center. Using the writings of 
Burnet, Lloyd, Sherlock, and many other clerical and lay 
Anglicans, this study concerns itself with such problems 
as the effect of the Revolution on divine right of kings 
theory, the Church of England’s contribution to the making 
of the Revolution Settlement and its means of justifying the 
Revolution. Some of the interesting theories put forth by 
the Church were: William III’s elevation to the throne as 
the result of a successful conquest; the idea of his de 
facto monarchy as based on Henry VII’s precedent; the 
modification of the old divine right of kings and hereditary 
succession theory to the belief that William enjoyed his 
position by the divine right of providence. While this last 
contribution of Anglican theory was a unique attempt to 
save the belief in personal divine right, it also evolved 
into the idea that England was under a special destiny and 
was providentially designed for constitutional and ideologi- 
cal supremacy. Thus this study also considers the legacy 
of divine right theory to the modern world--from divine 
right of kings to divine right of constitutional monarchy, 
from passive obedience to the king to obedience to the law, 
from the idea of providence to that of progress. 

Some of the chapter headings of particular interest 
are: “The Background: The Revolution and the Voice of 
the Nation,” a brief review of the pamphlet battle that 
raged during the early years of the Revolution, including 
views from the Jacobites and nonjurors to the republicans; 
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“The Theological Orientation of Political Life,” showing 
how the constitutional conflicts at the end of the seven- 
teenth century were united with religious interests; “The 
Conservative Revolution: The Church and the Via Media,” 
illustrating how Anglican beliefs influenced the making of 
the Revolution Settlement; “The Oath of Allegiance and 
the Origins of Government,” a discussion of the effect of 
the new oath of allegiance on the Church’s political theory; 
“Right by Conquest and the De Facto Monarch,” showing 
the Church’s alternative to the social contract; “The 
Divine Right of Providence,” a study of the state-casuistry 
of Anglican thought which modified the older concept of 
hereditary divine right; “The Divine Right of Kings, Pas- 
sive Obedience, and Nonresistance after 1688;” “The 
Elizabethan Ideal,” showing that many churchmen regarded 
the Revolution as having restored the ideal polity that was 
supposed to have existed in Elizabeth’s reign; “The Great 
Transition: The Legacy of Divine Right;” and finally, 
“The Place of the Church’s Theory of the Revolution in 
English History,” a comparison of Locke with the Church 
theorists, the significance of Church theory in relation to 
the writings of the Whig historians, and criticism and 
evaluation of the Anglican position. 

Microfilm $4.15; Xerox $14.00. 323 pages. 


CONSERVATIVE SOCIAL THOUGHT 
IN THE PROGRESSIVE ERA 
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Dennis Fulton Strong, Ph.D. 
University of Washington, 1959 


Chairman: W, Stull Holt 


The author investigated the social thought of several 
American “conservatives” of the years between 1895 and 
1917. He made the converse of reform thought his working 
definition, but believed that a more substantial as well as 
a more suggestive result could be had from the examina- 
tion of a few leading figures in various fields than from 
the study of a sample derived by a rigid formula of oppo- 
sition to specific reforms. He dealt primarily with the 
thought of the following: Jack London, Frank Norris, 
Theodore Dreiser, John L. Spalding, William Lawrence, 
Russell H. Conwell, Charles W. Eliot, A. Lawrence 
Lowell, Arthur Twining Hadley, Nicholas Murray Butler, 
John Bates Clark, James L. Laughlin, Frank W. Taussig, 
Thomas Nixon Carver, E. R. A. Seligman, Nelson W. | 
Aldrich, JosephG. Cannon, Elihu Root and Oliver Wendell 
Holmes, Jr. 
In treating each of these individuals, the author sought 
to familiarize himself with everything written or spoken 
for publication, toward the end of observing a man define 
himself and his world. He generally limited himself to 
the public position in the assumptions that a private idea 
was a dead idea and that men say what they believe in a 
free society, both assumptions having special validity for 
a group whose views are under attack, as this one’s 
clearly were during the Progressive era. 
The major themes are suggested by the five chapter : 
titles: “The Strength of the Strong” (or social Darwinism); 
“Godliness is in league with riches” (the Weber-Tawney 
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thesis restated); “We dwell in the town of Stupidity a 
larger part of the time” (reformers flout “true” princi- 
ples); “Ninety-nine one hundredths of the work of society 
is done by natural law” (classical economics); and “I do 
accept a rough equation between isness and oughtness” 
(laissez faire). 

Microfilm $5.15; Xerox $18.20. 402 pages. 


THE INDUSTRIALIZATION OF 
BOSNIA-HERCEGOVINA, 1878-1918: THE 
DEVELOPMENT OF A BACKWARD REGION. 


(L. C. Card No. Mic 59-5230) 


Peter F. Sugar, Ph.D. 
Princeton University, 1959 


In 1875 a revolt against the Ottoman Empire broke out 
in Hercegovina. The war between Russia and the Ottoman 
Empire which grew out of this revolt ended first with the 
Treaty of San Stefano and then with the arrangement 
arrived at by the great powers at the Congress of Berlin 
in 1878. Frightened by the expansion of Russian influence 
in the Balkans and by the specter of a large Slav state on 
her southern borders and anxious to keep the last road 
which she still had for further expansion open, Austria- 
Hungary insisted on occupying Bosnia-Hercegovina in 
spite of the misgivings of her statesmen and the opposition 
of her two parliaments. 

Under the leadership of her Common Ministers of 
Finance the Hapsburg Monarchy set up an administration 
in Bosnia-Hercegovina which was modelled on that of the 
Ottomans. Knowing that the sympathies of the inhabitants 
lay with Serbia and Montenegro, Austria-Hungary tried to 
bind them to herself by giving the population a standard of 
living which was much higher than that of the neighboring 
Slav states. A law promulgated on February 22, 1880 in 
both halves of the Monarchy made the attainment of this 
aim with capital furnished by Austria and Hungary impos- 
sible and forced the provincial administration into raising 
the living standard by developing the economy of Bosnia- 
Hercegovina. 

This conscious attempt to develop a backward region 
consisted mainly of the exploitation of available raw 
materials, the building of good communications, and the 
establishment of diversified industries. The program 
broke the economy down into public and private sectors. 
The government reserved for itself the development of 
communications, and the mining and metallurgical indus- 
tries, leaving the rest of the economy free although subject 
to the licensing and supervisory rights of the government. 
The development was hampered by military and political 
considerations and by the fact that the authorities acquired 
a much too dominant influence over and a share in the free 
sectors of the economy, discouraging independent and 
serious private entrepreneurs. 

Under this system a good road network and a respect- 
able although badly planned and built railroad network was 
developed. The coal and iron mines were opened up, but 
the other ore mines were badly mismanaged. Two large 
metallurgical and four sizeable chemical plants were 
founded and several other industries and plants, mainly in 
the forestry and wood working sector, were established. 








This development of communications and industries 
was not integrated into an overall development program. 
Agriculture, education, and social problems, to mention 
only a few, were badly neglected. The industries which 
were established, although often profitable and large es- 
tablishments, contributed relatively little towards the twin 
aims of the government: self-sufficiency and a high living 
standard. Certain sectors of the industry which could have 
helped to attain these goals were never established. The 
result was unsatisfactory although Bosnia-Hercegovina 
was more “advanced” in 1918 than it had been in 1878. 

An analysis of the program and action of the Austro- 
Hungarian authorities in Bosnia-Hercegovina leads to 
various conclusions and generalizations which are still 
valid today and helpful in evaluating present day theories 
dealing with the development of backward regions. These 
theories can also be tested by an investigation of their 
applicability to the situation which Austria-Hungary faced 
in Bosnia-Hercegovina. This gives the attempted in- 
dustrialization of the province by the Hapsburg Monarchy 
a contemporary value and significance. 

Microfilm $4.95; Xerox $16.60. 388 pages. 


BREAD, BEAUTY, AND BROTHERHOOD: 
THE ETHICAL CONSCIOUSNESS OF 
EDWIN MARKHAM 


(L. C. Card No. Mic 59-4665) 


Sigfried T. Synnestvedt, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: E, Sculley Bradley 


The life of Edwin Markham (1852-1940) exhibited a 
strong ethical consciousness. Consideration of the three 
key questions concerning this consciousness was the 
central purpose of this study. First, what was the ethical 
consciousness of Edwin Markham? Second, from what 
sources and inspirations was it derived? And third, to 
what extent was this ethical consciousness influential on 
Markham’s contemporaries and times? 

He was convinced from his earliest youth of the truth 
of the Gospels and the power and rightness of the life of 
Jesus. To him Christ was a radical who came into the 
world to preach a socialism in which love was central and 
each shared in all while all contributed to each. Bread, 
beauty and brotherhood were the material, the esthetic 
and the spiritual needs of man. Throughout his life he 
kept this as the central core of his ethical consciousness. 

For almost fifty years Markham was obscure. He 
worked his way through college and was a teacher and 
administrator in several California schools. Some of his 
early poetry was published in the national magazines of 
the day. 

An ardent reader and collector of books all his life, 
he came in contact with the works of Emanuel Swedenborg 
and Thomas Lake Harris and was convinced that these two 
men were seers who had seen into the spiritual world and 
brought back with them memories of the life there which 
were of infinite value to the human race. He made them a 
part of his source of truth. 

His social reform ideas always held an upper place in 
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his mind and actions. Victor Hugo, Giuseppe Mazzini, 
John Ruskin, Percy Bysshe Shelley, William Dean Howells, 
and many others contributed to his ardent thought in favor 
of the underprivileged and against the rugged individual- 
ism of industrial capitalism. It was from this background 
that in 1885 he began writing “The Man With the Hoe,” his 
most famous poem. 

He did not complete the poem until after his marriage 
to Anna Catherine Murphy in 1898. It immediately became 
one of the most widely known of all poems. A controversy 
over it raged for three years. Its author was considered 
one of the most significant writers of the day. He moved 
to New York and settled into a writing-lecture routine 
that took his energies for the rest of his life. 

Markham believed that God revealed himself to man 
through the works of nature as well as through the mes- 
sages of the prophets and seers of history. The place of 
the artist in human existence was to act as a medium 
through which divine truth was brought alive for the mass 
of men. 

Markham had a magnetic personality and this helped 
to make him a widely known and popular figure in his life. 
During that time he inspired many socialistic reformers, 
liberal authors and Social Gospel preachers. However, 
his career did not include extensive participation in the 
activities of either the Christian Socialist or the Social 
Gospel Movements. His main contribution was the in- 
spiration of his poetry. 

His long life which ended in his eighty-eighth year in 
1940 was marked by his warm ethical consciousness which 
carried him and others through years of vast change in 
the political, social and economic system in the United 
States and in the world. 

Microfilm $5.85; Xerox $20.40. 459 pages. 
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Adviser: Richard W. Leopold 


The Chicago Daily News, an evening newspaper, was 
founded on January 3, 1876 by Melville E. Stone. Eight 
months later Victor Fremont Lawson became the pub- 
lisher, and in 1888 he became its editor and sole proprie- 
tor. Meanwhile, Lawson and Stone had started a morning 
edition known variously as the Morning News, News 
Record, and finally Record. At the time that Lawson 
acquired complete control of the two journals, the Daily 
News had the largest circulation in Chicago and the 
Morning News had surpassed its competitors. By the end 
of the nineteenth century the united circulation of the two 
papers more than equaled that of their competitors com- 
bined, and they were among the first of the modern news- 
papers designed and edited for mass distribution. 

Under Lawson’s direction the Daily News and the 
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upon any vested interest. From the beginning they were 
dedicated to accurate, impartial reporting and objective 
editorial discussion. Because Lawson believed that a 
newspaper should do more than keep its readers abreast 
of current events, he began adding the columns and special 
features so characteristic of the modern newspaper. As 

a resuit, his journals were informative, educational, 
entertaining, and catholic in appeal. 

Editorially the two papers were part of the reform 
movement of the 1890’s. They crusaded for civic renova- 
tion in Chicago, Federal regulation of monopolies and 
trusts, and revenue tariffs. The Daily News and the. 
Record advocated legislation for improved working condi- 
tions and the eight-hour day. Lawson favored compulsory 
arbitration laws and government intervention in labor 
disputes affecting the public interest. In general his 
papers were sympathetic to the aims and aspirations of 
organized labor as is evidenced by their support of the 
American Railway Union in the Pullman Strike of 1894. 
Starting in 1898 Lawson himself became involved in a 
series of labor disputes in his own business and there his 
attitudes and actions were not so liberal. 

In the presidential election of 1896, the Record and 
the Daily News cautiously supported the Republican party 
and maintenance of the gold standard. More significant 
was the opening of the columns of the two papers to a full 
and free debate of the currency question and other issues. 
The Record especially presents an excellent cross section 
of Midwestern opinion, and the evidence indicates that the 
monetary controversy was not the overriding considera- 
tion it has sometimes been pictured. 

Although Lawson was internationalist in foreign affairs 
and favored reassessment of traditional isolationist con- 
cepts, he was thoroughly opposed to American imperial- 
ism. His papers gave ardent support to President William 
McKinley’s efforts to avoid armed conflict with Spain over 
Cuba, and they carefully eschewed “yellow journalism.” 
Following the Spanish-American War, the Record and the 
Daily News reluctantly approved annexation of the Philip- 
pine Islands on the ground that the United States had no 
other choice. They insisted, however, that the acquisition 
should not be permanent and that the islands should be 
prepared for early independence. In the elections of 1900, 
the papers opposed McKinley’s colonial policies but 
recommended his re-election because of his “safe” 
monetary theories. 

The Daily News and the Record could have fought 
harder on some issues, but generally they were forward- 
looking well-edited newspapers. Victor Lawson and his 
journals commanded respect in Chicago and throughout 
the Middle West. As such they helped develop and they 
reflected public opinion of that area on the events and 
issues of the 1890's. 

Microfilm $4.25; Xerox $14.20. 329 pages. 
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THE CRUSADE AGAINST 
CAPITAL PUNISHMENT IN GREAT BRITAIN 


(L. C. Card No. Mic 59-4752) 


Elizabeth Ann Orman Tuttle, Ph.D. 
The University of Texas, 1959 


Supervisor: Dr, R, John Rath 


The movement to abolish capital punishment began in 
Great Britain in 1808, when Sir Samuel Romilly succeeded 
in getting Parliament to repeal the death penalty for pick- 
ing pockets. At first the movement was confined to 
restricting capital punishment to the most heinous crimes. 
This effort to curtail, rather than to abolish, capital pun- 
ishment can be viewed as part of the same humanitarian 
movement that sought Catholic emancipation, free trade, 
the abolition of Negro slavery, and Parliamentary reform. 

During the Victorian era capital offenses were nar- 
rowed to four crimes: murder, treason, piracy with 
violence, and arson in the Royal dockyards. Under the 
leadership of such men as William Ewart, John Bright, 
and J. W. Pease, the movement to abolish capital punish- 
ment gained attention in Parliament. However, abolition 
was not achieved in Great Britain in the latter nineteenth 
century even though many other European nations were 
either abolishing the death penalty or allowing it to fall 
into abeyance. 

During the first quarter of the twentieth century the 
crusade against the death penalty in Great Britain 
languished, but in 1925 the Howard League for Penal 
Reform organized the National Council for the Abolition 
of the Death Penalty, which, under the leadership of Roy 
Calvert, began a propagandistic effort on behalf of aboli- 
tion in Great Britain. In the latter 1920’s this campaign 
to abolish capital punishment found increasing support in 
Parliament, where it culminated in the appointment of a 
Select Committee of the House of Commons to study all 
aspects of the problem of capital punishment. Although 
this body, after an exhaustive study, recommended the 
suspension of the death penalty for an experimental period 
of five years, the British government refused to implement 
the report. 

The problem of capital punishment was not again 
considered seriously until after the victory of the Labour 
Party in 1945. Then, when the government refused to 
include the abolition of capital punishment in its Criminal 
Justice Bill of 1947-1948, a new clause suspending the 
death penalty for five years was inserted by back bench 
members and was passed by the House of Commons. When 
the House of Lords refused to accept this new clause and 
also vetoed a compromise measure on capital punishment, 
the issue was buried by appointing a Royal Commission to 
determine if capital punishment could be modified in any 
way short of abolition. 

The problem of the death penalty did not become a 
primary Parliamentary issue again until the 1955-1956 
session of Parliament, when the House of Commons 
passed a private member’s bill for abolition sponsored by 
Sydney Silverman. Since this bill also met defeat in the 
House of Lords, the government promoted a compromise 
measure which retained the death penalty in certain speci- 
fied cases of murder. This Homicide Bill was adopted in 
March, 1957, as a Conservative Party measure. There- 
upon, the movement for the abolition of capital punishment 








slackened, but the crusade will probably be revived when- 
ever the Labour Party regains control of the government 
of Great Britain. 

Microfilm $4.10; Xerox $13.80. 318 pages. 
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The University of Texas, 1959 


Supervisor: Dr. Barnes F. Lathrop 


Tennessee offers unusual opportunities for studying 
American political development at close range. Separated 
by the Appalachian Mountains from colonial influences of 
the Atlantic Coast and receiving its first settlers during 
the surge of patriotism accompanying independence from 
England, it was truly born of the American environment 
and admirably situated to reflect those qualities most 
characteristic of the New World. It was the first state to 
pass through the territorial phase, a political probationary 
process uniquely American, and the first of the new west- 
ern states to send a native son to the White House. Ten- 
nessee’s formative period was frontier America maturing 
in miniature. The present study is concerned with the 
nature of public affairs during this pioneer experience in 
state -making. 

Tennessee’s first constitution, more democratic than 
those of the older states, provided for virtual manhood 
suffrage, making it necessary from the first for public 
figures to cultivate the confidence of the majority. The 
opposition of the Federalists to Tennessee’s admission 
left the state devoted to the Jeffersonians and thwarted 
the early development of a two-party system in the state. 
Operating through democratic voting practices anda 
single-party system, Tennessee politics turned primarily 
on dynamic personalities and sectional interest. 

The Cumberland Plateau, difficult of transit and long 
in Indian hands, separated the settlements of East Ten- 
nessee from those of West Tennessee. During the early 
period East Tennessee, possessing a majority of the popu- 
lation, was able to dominate the state. Its leader, idolized 
Indian fighter John Sevier, was an astute frontier politi- 
cian who identified himself with the desires of the white 
settlers for Indian lands. His ability to conciliate opposi- 
tion and avoid divisive issues also contributed to his 
success. The attempts of Andrew Jackson, who repre- 
sented his own political aspirations and those of West 
Tennessee, to wrest control from Sevier and East Ten- 
nessee were futile. 

The War of 1812 was of major importance in Tennessee 
affairs. The people were eager to avenge English insults 
to American honor, to obtain additional territory, and to 
secure the frontier against the Indians. The war also gave 
Jackson and other ambitious Tennesseans an opportunity 
to distinguish themselves through military exploits. 

Following the war the Indians were removed from the 
state, all West Tennessee was opened to settlement, 
commercial agricultural practices were adopted, and 
slavery was accepted as a part of the social and economic 
life of the state. At the same time the rapid increase of 
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population west of the Cumberland Plateau left East 
Tennessee a minority section. Reapportionment gave 
West Tennessee control of the legislature, West Tennes- 
sean Willie Blount was elected governor, and the state 
capitol was removed to the Cumberland Basin. 

The rapid growth of West Tennessee had been a part 
of the speculative and expansive development that charac- 
terized the American economy in the post-war period. 
When the boom ended in 1819, Tennessee suffered the 
same economic depression that affected other areas. The 
acute and general distress of the depression years led to 
a popular demand for relief measures and resulted in the 
election of William Carroll as governor. The social and 
political reform program of Governor Carroll may be 
regarded as a local prelude to the Jacksonian expression 
of democracy which presently followed on the national 
level. Microfilm $5.05; Xerox $16.80. 394 pages. 


POLITICAL ALIGNMENTS IN 
COLONIAL VIRGINIA, 1698-1750 


(L. C. Card No. Mic 59-4853) 


David Alan Williams, Ph.D. 
Northwestern University, 1959 


This is a study of the domestic politics of colonial 
Virginia between the arrival of Governor Francis Nichol- 
son in 1698 and the departure of Governor William Gooch 
in 1749. The emphasis is upon those factors in Virginia 
politics which tended to create political factions and 
alignments. The primary conce:zn is to ascertain the 
political affiliations of those men who controlled Virginia’s 
internal political life at the parish, county, and colony 
levels. The aims and motives of the dominant colonial 
leaders have been analyzed to determine their importance 
in the factions which emerged. The role of social, eco- 
nomic, religious, ethnic, and sectional influences have 
been thoroughly surveyed. Imperial policies were con- 
sidered only when they had direct bearing upon internal 
political alignments. However, considerable attention has 
been given to the policies of Governors Nicholson, 
Alexander Spotswood, and Gooch. 

This study has shown that there were no permanent 
domestic factions within Virginia during this period. 
Factions which did appear were transitory and identified 
with opposition to a particular governor or centered on an 
important problem of the moment such as land and tobacco 
regulation. 

Because of the homogeneity of the Virginia tobacco 
economy, there were almost no economic differences, nor 
did there appear to be class divisions. Rather than attack 
the larger planters the smaller planters and the yeomen 
farmers sought to emulate the larger planters. Further- 
more, a larger percentage of the people took an active 
part in local government than has been previously as- 
sumed. These smaller planters served as jurymen, 
overseers of road projects, land processioners, appraisers 
of estates, and other similar posts which were often minor 
yet gave the holder some sense of participation in govern- 
ment at the same time he was being excluded from playing 
a larger role. Despite the influx of thousands of Scotch 
and German dissenters after 1730, there were no evi- 
dences of ethnic and religious factionalism at this time. 
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Sectionalism did at times appear, but when it did 
appear it was not the traditional east-west opposition. 
Instead there emerged a north-south division with the 
larger planters of the Northern Neck and northern Pied- 
mont opposing the larger planters of the Tidewater and 
central Piedmont. In the 1740’s this sectionalism was 
most evident in the fight to control western lands waged 
by the “Robinson-Randolph Clique” of Speaker John 
Robinson, Jr. and the Randolph family against the north- 
ern families led by Councillor Thomas Lee andthe mem- 
bers of the Ohio Land Company. 

The primary political trends in the period were the 
consolidation of political control by the larger planters, 
the pre-eminence of the House of Burgesses over the 
Council, and the virtual elimination of the patronage power 
of the governors. 

Microfilm $4.95; Xerox $16.60. 387 pages. 


THE EVOLUTION OF THE CHACO DISPUTE 
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David Hartzler Zook, Jr., Ph.D. 
The Ohio State University, 1959 


The Chaco Dispute stemmed primarily from the 
failure of Bolivia to be admitted to the diplomatic liquida- 
tion of the War of the Triple Alliance. Thereafter, a 
succession of envoys to Paraguay obtained three treaties 
between 1879 and 1894, but in both countries these pacts 
became domestic political issues. Ratifications were 
never exchanged. Following lengthy, informal talks at 
Asuncion in 1906, a protocol was signed in 1907 at Buenos 
Aires. This stipulated maintenance of the status quo pend- 
ing final arbitration. Although this provision was pre- 
served through successive negotiations, by 1927 an 
irreconcilable difference developed in interpretation. 

Study of colonial antecedents enabled each disputant 
to amass what he considered an infallible group of titles. 
Actually, the respective cases were of dubious value since 
(1) no definitive title was ever found, and (2) the dis- 
putants attempted to bring unlike, complementary, colonial 
entities into opposition. Nevertheless, both Bolivians and 
Paraguayans were thus convinced of the truth inherent in 
their respective positions. 

When it became apparent in 1927-1928 that neither 
side could yield, the diplomatic failure naturally enough 
translated the question to the battlefield. A minor, but 
potentially critical, clash which occurred in December, 
1928, was settled by a five-nation group sitting in Wash- 
ington. Other tense situations in January, 1930, and 
September, 1931, could have provoked war, but neither 
contestant was militarily prepared. 

In both countries preparations for the final reckoning 
had been under way. Bolivia had expanded aggressively 
into the disputed region since 1922, and in 1931 she 
launched a massive penetration program intended to } 
incorporate all of the Chaco not yet held by Paraguay. : 
A new series of talks at Washington, seeking a nonaggres- : 
sion pact, served to cloak this program. When a draft | 
treaty proposed specification of the most advanced posi- : 
tions of each country, war was made certain. Bolivia, 
consequently rushing to complete her penetration, in- 
evitably blundered into direct aggression and war. 
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As a result of superior strategy, command, national 
administration, and soldiery, smaller Paraguay attained 
mastery in the field, vanquishing the inept Bolivians in 
important battles at Boqueron (1932), Campo Via (1933), 
and El Carmen-Irendagiie (1934). Thus she expelled Bo- 
livia from the Chaco and obliged her to accede to peace. 

International efforts to halt hostilities dragged along 
unsuccessfully throughout the war. First, the Commission 
of Neutrals at Washington proved weak and unable to cope 
with the issue. Then, after fruitless endeavors by Argen- 
tina, Brazil, Chile, and Peru (the ABCP), the League of 
Nations entered the picture, complicating solution and 





achieving nothing. Finally, when the military campaign 
had run its course, an attempt by the ABCP, Uruguay, and 
the United States succeeded in halting bloodshed. 

After a protracted, three-year peace conference, a 
settlement was concluded which, in effect, recognized that 
Paraguay had defeated Bolivia, the provocator of the 
war. 

Commonly held beliefs concerning the origins of the 
Chaco War are so fallacious that no individual refutation 
is attempted; rather, the truth as found in source docu- 
ments is permitted to banish the simple clichés. 

Microfilm $5.10; Xerox $17.00. 399 pages. 
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University of Minnesota, 1959 


The home management residence course has been part 
of the home economics college curriculum since shortly 
before the turn of the century but little appraisal has been 
made of its effectiveness. This investigation was de- 
veloped around three sets of hypotheses which were 
concerned with faculty and student perceptions of the 
home management residence and with the relationship of 
these views to selected personal and institutional vari- 
ables. 

Design of the Study. The sample included the 103 
Central Region institutions which grant baccalaureate 
degrees in home economics and carry on home manage- 
ment residence programs. Data were secured through 
three forms of a questionnaire sent to home economics 
administrators, resident instructors, and students in 
these institutions. The items were concerned principally 
with home management residence goals, with the types of 
activities available to students and the interpretation 
placed on these, and with the educational value attached 
to the program. Information was also collected regarding 
the educational background of participants and the size 
and type of institution involved. 

Responses were received from 91 - 94 per cent of the 
administrators, resident instructors and student groups 
invited to participate, with 145 faculty members and 403 
students providing the basic data for the study. Per- 
centages were computed where applicable and the mode 
used to describe general trends in faculty and student 
perceptions. The significance of differences in the total 
patterns of responses was tested by the use of the Chi- 
square statistic. 

Findings. Faculty and students generally agreed that 
the management of all family resources was the first goal 
of the residence, but this objective did not receive as 
great emphasis as might be suggested by the course title 
or in current literature on this subject. This particular 
goal seemed to be more important to faculty than to stu- 








dents, to faculty and students in large institutions and 
Land-Grant Colleges, to non-technically trained faculty 
and to technically trained students than to other groups. 
Skill-oriented residence goals received somewhat more 
emphasis from faculty and students with technical back- 
grounds, from faculty in private institutions, and from 
students in Land-Grant Universities and medium-sized 
institutions. 

Faculty members and students agreed for the most 
part on the interpretation (as manipulative, managerial 
or relational) of the activities explored in the study. 
Faculty responses suggested that students had frequent 
opportunities to participate in these activities, and stu- 
dents seemed enthusiastic about those in which they had 
actually participated. Faculty seemed more aware of the 
managerial aspects of activities than did students, and 
technically trained faculty more so than their non- 
technically trained colleagues. Students tended to empha- 
size the relational aspects of activities with this trend 
most evident among the non-technical students. 

Faculty members and students in each classification 
studied seemed impressed with the educational importance 
of the residence. Students judged the residence “much 
more valuable” than other home economics laboratory 
courses and most faculty members were willing to recom- 
mend the course as an elective when it was not required. 
Non-technical students attached greater value to the 
course than did the technical group and were more willing 
to recommend it as an elective. Students in Land-Grant 
Colleges made more favorable evaluations than did those 
in other types of institutions. 

The present study suggests that when the home man- 
agement residence course is fulfilling the functions 
implied by the title, faculty and students perceive it as 
contributing valuably to the home economics curriculum. 

There is need, however, for further penetrating ap- 
praisal of what the residence program is accomplishing 
in light of the changing role of today’s homemaker and the 
professional and personal needs of the home economist in 
the home management area. 

Microfilm $2.35; Xerox $8.20. 180 pages. 
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ANALYSIS OF PRINCIPLES AND 
GENERALIZATIONS FOR CURRICULUM 
MAKING IN HIGHER EDUCATION WITH 
IMPLICATIONS FOR HOME ECONOMICS 


(L. C. Card No. Mic 59-6128) 


Erna Beatrice Jones, Ph.D. 
Cornell University, 1959 


The purposes of this study were to: analyze the cur- 
riculum making process in higher education with emphasis 
specifically on home economics; identify principles and 
generalizations for curriculum making; select some 
aspects of general education suitable for inclusion in a 
college home economics curriculum; and point out how the 
implications of this study could be used for the improve- 
ment of one department of home economics. 

The procedures used included: 1) an intensive review 
of literature concerned with curriculum making; 2) formu- 
lation of criteria used in selecting references from which 
principles and generalizations could be extracted; 3) loca- 
tion of a definition used to identify principles and generali- 
zations; 4) organization of charts for recording agreement 
of authorities concerning principles of curriculum making 
and selected aspects of general education. Finally, in light 
of the foregoing analysis, suggestions were made for the 
continuous improvement of a specific home economics 
curriculum. 

A total of thirty-nine principles and generalizations 
were extracted from the references of which eighteen 
received the greatest number of agreements. Of the forty- 
four aspects of general education selected as suitable for 
inclusion in a home economics curriculum, twenty-one 
were agreed upon by at least one-half of the authorities. 
Examples of principles and generalizations are listed 
below: 


“A philosophy provides the foundation on which the 
entire curriculum is built.” 


“A change in the curriculum is always preceded by a 
statement of aims and objectives.” 


“Evaluation is continuous.” 
Examples of aspects of general education are: 


“Acquiring the knowledge and attitudes basic to a 
satisfying family life.” 


“Understanding the techniques of wise buying and 
spending.” 


“Planning the home for the family.” 


Curriculum workers in home economics could use the 
principles and generalizations set forth in this investiga- 
tion as guides for re-thinking their philosophy of educa- 
tion. The principles and generalizations also would be 
useful in formulating objectives attainable for students of 
varying backgrounds and abilities; in selecting and 
planning learning experiences; and for continuous evalua- 
tion of the curriculum. 

Certain aspects of general education in a home eco- 
nomics curriculum could lead to the provision of meaning- 
ful and varied experiences valuable for all students. In 
carrying out the idea that all students should have the 
opportunity to acquire knowledge and attitudes basic to 
satisfying family living, resource people in the community 
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might provide additional information and a certain realism 
helpful to students. 

In the opinion of this writer, the staff of home eco- 
nomics at Tennessee State University could apply the 
principles and generalizations reported in this study in: 

1) revising their philosophy of home economics, and 

2) selecting some aspects of general education which might 

provide experiences for both majors and non-majors. 
Microfilm $2.00; Xerox $6.60. 140 pages. 
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STATISTICS PROGRAMS BASED ON NEED AND 
AVAILABILITY OF LOCAL STATISTICS 


(L. C. Card No. Mic 59-6142) 


Marilyn Langford, Ph.D. 
Cornell University, 1959 


Assuming an adequate system of statistics to be an aid 
in decisions connected with both private and public policy 
and operations related to housing, an analysis was under- 
taken to investigate: (1) the need for housing statistics 
originating and used locally, (2) the availability of local 
housing statistics, and (3) the implementation of local 
programs of collection. 

This study was undertaken through the analysis of 
views of informed persons--through both study of their 
writings and personal interviews. The individuals inter- 
viewed are generally considered to be authorities in 
different specialized areas, including credit and finance, 
real estate, building, commerce, local market analysis, 
government, and public housing. 

The determination of need for housing statistics is 
based on general categories of use. These include: 
prediction of change in population, employment, and house 
holds; determination of potential markets, need and pref- 
erences; determination of the amount and kind of new 
construction; determination of prices and values of 
dwelling units; implementation of housing programs; 
location of markets; determination of direction of growth; 
and assistance in municipal financial planning. Because 
of the character of the housing market, the statistics 
which are discussed cover a vast area of interest. Many 
of the required statistics are housing data per se. Equally 
important are the data related to demand and need, data . 
reflecting the interaction of factors of supply and demand, 
and indicators of the economic health of the community. 

Sources of data include public and private groups at 
the national, State, county, and city levels. Since data are 
usually collected by special groups for special purposes, 
the form in which they appear, the area for which they are : 
collected and the detail available are often not acceptable 
for other users of data who are dependent upon them. 

The form which a local program of statistics collec- 
tion should assume varies from community to community 
based upon local needs, resources, and community organi- 
zation. Communities must individually solve problems 
related to collection, coordination, and use of statistics in 
the light of these three factors. 

The actual organization of statistics collection should 
involve the whole statistical community. In addition, it is 
desirable to develop coordination of statistics within the 
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local governments. In both the community and govern- 
mental organizations, there are three possible degrees of 
involvement in statistics collection and improvement, the 
choice depending upon the needs and resources of the 
community. The first is coordination of purpose, which 
involves exchanging ideas at the planning stages and 
coordinating definitions and procedures. The second 
includes not only coordination but also data assembly and 
the publication of data for community use. Finally, when 
resources and strength of organization permit, there may 
be the need for the original collection of data. At all three 
stages, dynamic and objective leadership is essential to 
the establishment of a successful program. 

The community wide organization which is needed to 
provide local housing statistics should be quasi-public in 
nature. This organization should pull together not only all 
potential users of housing statistics within a market area 
but also should include representatives of the sources of 
data within the community, if improvement of statistics 
as well as collection is a goal. 

Microfilm $2.75; Xerox $9.40. 210 pages. 
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Criterion measures of the effectiveness of homemaking 
teachers were selected or adapted and used to determine 
whether each differentiated among teachers. The sample 
included twenty-six homemaking teachers who were 
graduated from the Iowa State University with a bachelor 
of science degree and a major in home economics educa- 
tion in 1957 and taught homemaking in Iowa secondary 
schools during 1957-58. 

Criteria that were employed are growth of pupils in 
achieving cognitive and affective educational objectives, 
attitudes of pupils toward the teacher, and behaviors of 
pupils and teachers in the classroom. Tests measuring 
ability to apply generalizations were prepared for Home- 
making I and II classes. A test of attitudes toward 
children, a scale measuring attitudes toward family 
decision making, and an inventory of pupil reactions were 
selected for use in assaying achievement and attitudes 
toward teachers. An observation record was adapted as 
a measure of behaviors of pupils and teachers in the 
classroom. 

Data were collected during the 1957-58 school year. 
The teachers administered the achievement tests to their 
classes near the beginning and again near the end of the 
school year. The investigator administered the pupil- 
reaction inventory to classes of twelve teachers in March 
and April. Behaviors of pupils and teachers were as- 
sessed by two observers in January through April. 

Analysis of variance was used to test for differences 
among teachers on each criterion. Significant differences 
were not found on (1) measures of growth of pupils in 
achieving the educational objectives on the basis of mean 








gains of classes and (2) the measure of attitudes of pupils 
toward the teacher on the basis of mean-class scores. 
Significant differences were found among teachers on 

(1) the sum of mean assessments by one observer of three 
pupil-behavior dimensions by classes and (2) mean as- 
sessments of five teacher-behavior dimensions by one 
observer. The latter results need to be interpreted with 
caution, however, because the assumption of normality of 
the distribution was not met. On the three pupil-behavior 
dimensions inter-visit correlations of assessments by one 
observer were .60 or above, but inter-observer correla- 
tions were low. On the five teacher-behavior dimensions 
both inter-observer and inter-visit correlations were .48 
or above. Microfilm $2.90; Xerox $10.00. 222 pages. 


AN INTERPRETATION OF CLOTHING BEHAVIOR 
BASED ON SOCIAL-PSYCHOLOGICAL THEORY 


(L. C. Card No. Mic 59-5944) 


Anna Jean Treece, Ph.D. 
The Ohio State University, 1959 


It was hypothesized (1) that the field of social psy- 
chology provides a source of relevant behavioral concepts 
which could be applied to new data, clothing behavior, and 
(2) that these concepts and their application would provide 
a basis for the development of learnings fundamental to 
understanding the functions of clothing in behavior. 

The field of social psychology was found to be a fruit- 
ful source of behavioral concepts. The behavioral theory 
of David Krech and Richard Crutchfield, Theory and 
Problems of Social Psychology, founded on three basic 
principles of psychology; namely, motivation, perception, 
and learning, was selected as most pertinent for the 
analysis of clothing behavior. The social behavior of 
individuals was the level of analysis used in the investi- 
gation owing to the inherent nature of the behavior theory 
that was chosen. Therefore, the aspects of clothing 
behavior selected as units of analysis for the interpreta- 
tion involve the behavior of the individual. These units 
consisted of individual clothing behavior, individual 
clothing behavior related to family environment, and 
fashions and fads in clothing behavior. 








Conclusions and Recommendations 








The behavioral propositions of Krech and Crutchfield 
provided a theoretical foundation for explaining why indi- 
viduals use clothing as they do and pointed up the need 
satisfactions which clothing may contribute to meeting 
individual goal achievement. They proved adequate in 
making clear the function of clothing in the social behavior 
of individuals, especially in relation to the self-structure 
and role performance. The propositions also helped in 
understanding the individual’s clothing behavior as it 
functions in the kind of family environment in which he 
exists. Fashion leadership and fashion conformity were 
the aspects of fashion most readily explained on the basis 
of the theory. 

The application of the behavioral propositions of Krech 
and Crutchfield in analyzing different aspects of individual 
clothing behavior showed that they do have merit in 
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clarifying and explaining individual clothing behavior. 
Therefore, the writer concluded that the propositions do 
provide the basis for the development of learnings funda- 
mental to understanding the function of clothing in 
behavior. 

The study is a theoretical interpretation; the theory as 
a basis for explaining clothing behavior awaits validation 
by empirical research methods to determine its soundness 
and applicability. Several hypotheses which evolved during 
the course of the study are presented in the hope that they 
may prove challenging to others who may be concerned 
with testing the theory proposed as basic to understanding 
individual clothing behavior. 


Suggested Hypotheses 





1. The degree of importance which an individual 
attaches to clothing will relate to his self-concept. 


2. First impressions of the personality of an indi- 
vidual are formulated on the basis of his external 
appearance. 


3. Clothing makes real the role one is performing, 
both to the perceiver and the observer. 


4. Clothing functions in social life as a status symbol. 
Microfilm $2.30; Xerox $10.20. 174 pages. 


STUDIES ON THE SURVIVAL OF BACTERIA 
IN FROZEN FOODS: 
I. HOME-FROZEN. 
Il. SIMPLIFIED SUBSTRATES. 


(L. C. Card No. Mic 59-5844) 


Margy Jeanette Woodburn, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Dorothy H. Strong 


In non-sterile food products, including those preserved 
by freezing, the possible survival of those bacteria fre- 
quently implicated in food-borne illness has important 
public health connotations. 

In the first part of the study, an investigation of the 
bacteriological quality of home-frozen vegetables and 
fruits was undertaken. Products were secured from a 
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random sample of 75 rural and 75 urban homemakers in 
a central Wisconsin county. Data were also collected and 
reported relative to the home practices followed in this 
phase of food preparation. 

Of the 101 packs of home-frozen vegetables tested, 11 
had standard plate counts exceeding the frequently recom- 
mended maximum level of 100,000 aerobic microorgan- 
isms per gram. Total counts for fruits (73 packs) were 
generally lower than for the vegetables and plate counts 
of molds and yeasts were low. The most probable number 
of coliforms exceeded 10 per gram in 45 per cent of the 
vegetables and 12 per cent of the fruits. Enterococci. 
numbers displayed a similar trend. For both fruits and 
vegetables, there was a highly significant correlation 
between the indices of quality used (standard plate count, 
MPN of coliforms, and MPN of enterococci). While no 
Salmonella were isolated, small numbers of coagulase- 
positive staphylococci were found in approximately 10 per 
cent of the vegetables. The fruits were not examined for 
the presence of these two groups of organisms. 

Adequacy of blanch was determined for the vegetables 
by means of a semi-quantitative test for peroxidase 
inactivation. As judged by this criterion, 20 per cent of 
the products had not been adequately blanched. The 
majority of homemakers reported that they customarily 
blanched vegetables. 

In the second phase of the study, the effect of medium 
composition on the number of Staphylococcus aureus 196, 
Salmonella typhimurium 84, and Streptococcus faecalis 
R-26 surviving frozen storage and thawing under con- 
trolled conditions was investigated over a ten week period. 
Each medium was selected to represent a simple system 
containing one food ingredient. These microorganisms 
when suspended in 4 per cent concentrations by weight of 
waxy rice flour (which had been cooked), low-dextrin corn 
syrup, or egg white in phosphate buffer at pH 7.0 showed 
similar trends of higher survival than when frozen and 
held in buffer alone or in physiological saline. The re- 
sults were in a similar pattern for each of the three 
temperatures of freezing compared. A sixth substrate, 

4 per cent sodium alginate, gave contrasting results in 
that it appeared to be protective only for the latter two 
organisms and primarily at the lowest temperature 
(-30 C). In agreement with the results of other workers, 
the bacteria, with the apparent exception of those sus- 
pended in physiological saline, survived in largest num- 
bers at the lowest of the three temperatures compared 
(-11, -21, and -30 C). 

Microfilm $2.65; Xerox $9.20. 203 pages. 
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A CONTENT-ORIENTED METHOD FOR 
SYSTEMATIC CONTROLLED EXPANSION 
OF A MAGAZINE AUDIENCE 


(L. C. Card No. Mic 59-6055) 


Jack Burton Haskins, Ph.D. 
University of Minnesota, 1959 


Adviser: Robert L,. Jones 


This investigation shows (a) that holistic analysis of 
combinations of editorial items--as opposed to the 
traditional analysis of one item at a time--is feasible 
and can contribute to editorial planning for wider audience 
coverage and increased readership and (b) that editorial 
items can be pre-tested and their readership predicted 
through a technique known as title-rating. The methods 
should prove useful to editors, publishers, and adver- 
tisers in the print media. 

Purpose of the investigation was to develop methodol- 
ogy and validate a system for the systematic controlled 
expansion of a magazine audience. It is a venture into 
“scientific editing” for audience and circulation building 
purposes. 

Two major lines of investigation--each of which can 
stand and be useful independently of the other--were 
followed: 





1. Combinations analysis is a method for analyzing 
past reader traffic data and identifying highly efficient 
editorial “mixes” which will maximize audience 
coverage and satisfaction among present readers of a 
publication. 





2. Title-rating is a method for pre-testing editorial 
items and predicting their readership. This method can 
be used to determine reading interests among persons on 
whom reader traffic data are scanty or non-existent-- 
e.g., the non-readers of a magazine whose inclusion in 
the audience is desired. 





Combinations analysis is an empirical process in 
which all possible combinations of major editorial items 
in magazine issues are put together and compared on two 
criteria. Since a group of, say, 15 items can be put 
together in 32,766 different combinations, the tabulation 
task was consigned to an “electronic brain”--the IBM 
705--which listed all possible combinations of items in 
47 issues of The Saturday Evening Post and tabulated the 
audience coverage and readership intensity for each 








combination. 


Conclusions from combinations analysis: 


Maximum audience coverage within an issue of the 
Post can be attained with optimal combinations of 
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eight items; few additional “readers” are added to 
the audience with additional items. 


Superior eight-item combinations--‘“optimum 
content combinations”--were identified which 
yielded highest audience coverage and readership 
intensity among all of the many thousands of eight- 
item combinations available. 


Two methods of applying the results, to use the 
empirically obtained “best editorial mixes” as a 
framework for planning future magazine issues, 
were formulated. 


The title-rating technique for pre-testing editorial 
items and predicting their readership consists in present- 
ing the titles and subtitles of magazine items to a sample 
of persons and having them rate each item on a ther- 
mometer-like scale, giving a numerical rating of reading 
interest. In a “before and after” national-sample field 
validation test, pre-publication ratings of magazine items 
were compared with subsequent readership of those items. 
Cross-validation tests were conducted on three additional 
national samples. 


Conclusions from title-rating tests: 


Individuals can make meaningful estimates of their 
interest in magazine items upon exposure to only 
the titles and subtitles of the items. 


Title-ratings effectively discriminated among 
editorial items and among individuals. 


The title-rating process caused no conditioning 
effects on subsequent readership of the items 
tested. 


Test-retest reliability of title ratings is positive 
and statistically significant. 


Magazine item readership can be predicted with an 
average error of six to seven per cent per item. 
Rank-correlation between predicted and actual 
readership for a group of items is on the order of 
+.70, significantly high and positive. 


Valid predictions by title-rating can be obtained by 
personal interviews and/or by mail questionnaire. 
Microfilm $3.70; Xerox $12.40. 285 pages. 
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CHICAGO’S MISTER FINNEGAN: 
A GENTLE MAN OF THE PRESS 


(L. C. Card No. Mic 59-4821) 


Walter Cameron Meyers, Ph.D. 
Northwestern University, 1959 


This study is not only a definitive biography of Richard 
J. Finnegan, who spent forty-three of his fifty-two years 
in Chicago journalism as an editor, but it also fills in an 
area of the city’s journalism which until now has been 
neglected. 

Born September 5, 1884, in Chicago, reared in the 
city’s West Side, forced to find employment before he 
finished elementary school to help relieve economic strain 
caused by his father’s death, young Richard delivered 
newspapers and later worked as a copy boy and part-time 
reporter on space rates for the Chicago Chronicle. He 
held these jobs until he completed high school. 

In December, 1903, when the city’s newspapers sent 
all available manpower to cover the Iroquois Theater 
disaster, young Finnegan, one of the Chronicle’s repre- 
sentatives, became a regular reporter. A few months 
later he joined the news staff of the Inter Ocean. Later he 
moved to the Chicago Journal, the oldest newspaper in the 
Northwest, and started studying law at night school. At the 
age of twenty-six, when he was assistant city editor, he 
earned the appellation, “Mr. Finnegan,” because of his 
colleagues’ respect for his dignified restraint and bearing. 
He served the newspaper for twenty-five years and he was 
its last editor. 

Samuel Emory Thomason, former vice-president and 
general manager of the Chicago Tribune and publisher of 
the Tampa (Florida) Tribune, acquired the Journal in 1928. 
In September, 1929, he changed its name and format and 
established the city’s first tabloid newspaper, the Chicago 
Daily Times, naming Mr. Finnegan as editor. Upon 
Thomason’s death in 1944, Mr. Finnegan became the 
Times’s publisher as well as editor. 

In 1947, Marshall Field II, whose social and political 
views were in agreement with Mr. Finnegan’s, bought the 
Daily Times and merged with it his Chicago Sun with Mr. 
Finnegan as editor and vice-president of the new Sun- 
Times. When Marshall Field, Jr., became editor and 
publisher of the Sun-Times in October, 1950, his father 
stepped out as publisher; Mr. Finnegan became consulting 
editor, and remained in that capacity until his death 
May 6, 1955. 

Mr. Finnegan and the newspapers he represented until 
1950 were militantly liberal. He believed consummately 
in man’s right to be free and he had a penetrating under- 
standing of freedom of the press--a freedom which to him 
carried with it a serious responsibility. He did not aspire 
to be a titan among publishers, nor did he seek personal 
aggrandizement; he had no interest in political prestige or 
economic power. Believing devoutly that the people had a 
right to be informed, he edited and published a newspaper 
that he hoped each day would meet his professional stand- 
ards. As a newspaperman he accepted the responsibilities 
incumbent upon him to provide Chicagoans with a flow of 
news, its variety unlimited, free from bias and prejudice, 
to meet their needs as citizens judging public affairs. 
































From late in 1932 until the birth of the Chicago Sun 
in December, 1941, the Daily Times, with Mr. Finnegan, 
stood alone in Chicago combating the scorn shown in the 
city’s other newspapers for many New Deal causes. If 
it had not been for Mr. Finnegan and the Times during 
this period, the Chicago press might have been forever 
discredited by the venom of its attack on the administra- 
tion of President Franklin D. Roosevelt and for its mis- 
reading of the public will. 

In myriad ways, Mr. Finnegan summoned all the 
resources of persuasion, of imagination, and of the Daily 
Times to provide Chicagoans with a constant check which 
they could use to measure the performance of other 
newspapers in the city. 

Microfilm $8.80; Xerox $29.80. 695 pages. 





READING, LISTENING AND VIEWING 
BEHAVIOR OF CHILDREN IN GRADES FIVE 
THROUGH TWELVE IN THE TIPTON, IOWA 

PUBLIC SCHOOLS 


(L. C. Card No. Mic 59-5731) 


Murvin Henry Perry, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Arthur M, Barnes 


This is a statistical summary of the reading, listening 
and viewing behavior of 515 children in grades five through 
twelve in the Tipton (Iowa) public schools. The purpose of 
the study was to collect information about the mass com- 
munications behavior of children in a community of a size 
and type that had not previously been studied. 

Exposure to and preferences for content in newspapers, 
television, radio, magazines, books, movies and comic 
books were studied. The frequency with which each 
medium received attention, the total amount of time de- 
voted to each medium, the types of content that were given 
attention regularly by the largest proportion of respond- 
ents and the types and specific items of media content that 
were liked best by the respondents are summarized in the 
findings. 

Respondents were also asked to select the medium 
they would most likely believe in a news presentation and 
to indicate the medium they would like to retain in pref- 
erence to all others. 

Data were collected with three instruments: a ques- 
tionnaire completed by all students in their classrooms, 

a questionnaire completed by 230 parents and a personal 
interview with 123 eleventh and twelfth grade students. 
The interviews were structured as an inventory of the 
students’ use of time outside of school; attention was not 
focused specifically on mass communications behavior. 
The data yielded by the three instruments are compared 
in the findings. Data supplied by boys and girls are 
presented separately. 

Major findings of the study indicate a preoccupation 
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with television on the part of the respondents. This is 
most evident among children in the lower grades and it 
decreases among children in the upper grades, but tele- 
vision dominates the mass communications behavior of 
this group of students. 

Nearly three-fourths of the students studied were 
regular readers of daily, weekly and Sunday newspapers. 
Preferred types of newspaper content were comics, sports 
and headlines. 

Television viewing decreased among upper grade 
respondents in terms of the frequency of viewing and in 
terms of the total amount of time spent viewing. Prefer- 
ences for television content were for material portraying 
action and violence and for popular music. 

Radio listening increased among respondents in the 
upper grades in terms of the frequency of listening and 
in terms of the total amount of time spent listening. 
Preferences for radio content included popular music, 
sports and news. 

Magazine reading was a regular habit of slightly 
more than half the respondents. There was an in- 
crease in the number of magazines read among the 
upper grade respondents. General interest magazines 
and light and humorous content dominated the magazine 
preferences. 








Movie going suffered decreased popularity after the 
fifth grade until the tenth grade respondents began to 
attend movies on dates. Boys preferred war movies 
and girls preferred movies of love and romance. 

Respondents in grades five through eight read more 
books than those in grades nine to twelve. Typical re- 
spondents read three or four books in a three-month 
period. 

More boys than girls read comic books, but comic 
book reading was not an important part of the mass com- 
munications behavior in terms of the number of respond- 
ents who engaged in it nor in terms of the total number 
of comic books respondents read. 

Respondents rated newspapers less believable than 
radio, television and newsreels in handling news and they 
indicated that they would prefer to keep television in 
preference to all other media. 

Parents and students supplied substantially similar 
information about television behavior of the children, and 
the information which children supplied about television 
behavior in the personal interview coincided with their 
reports on the questionnaire. The interview and the 
questionnaire did not yield substantially similar data for 
the other media. 

Microfilm $8.60; Xerox $29.20. 677 pages. 
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HISTORIE OF THE WORLD AND PERSIA 
(L. C. Card No. Mic 59-819) 


Manoochehr Aryanpur-Kashani, Ph.D. 
University of Colorado, 1958 





Supervisor: Professor Rufus D. S. Putney 


A few years after his imprisonment in 1603, Sir Walter 
Raleigh embarked on the vast project of writing The His- 
torie of the World. His depression following the death of 
Prince Henry in 1612 and the despair caused by King James’ 
continuing hostility put a premature end to his endeavor. 
As a consequence of these misfortunes, the Historie, when 
it was published in 1614, covered only the history of the 
world from the earliest times to the end of the wars be- 
tween Rome and Carthage. The history of ancient Persia 
makes up the longest and the most carefully written part 
of the book, and it may be taken as a typical example of 
Raleigh’s methods, attitudes, and achievements as a writer 
and as a historian. Raleigh’s history of Persia starts from 
the origin of the Medes and Persians and ends with the 
emergence of the Parthian Empire. Although here, Ra- 
leigh’s primary concern was the discussion of history, his 
digressive method enabled him to make frequent excursions 
into the realms of religion, morality, and philosophy. With 
his brilliant intellect, his unusual knowledge, and his flow- 
ing prose style, Raleigh succeeded in writing an interesting 
and comparatively reliable history, most of whose virtues 
have not been dimmed by the lapse of more than three 
centuries. 

The principal defect of the Historie was Raleigh’s 
desire to prove the importance of divine providence in his- 
tory. Raleigh, whose main aim in writing his Historie was 
the instruction of the reader in matters concerning moral- 
ity and religion, presented divine providence as the main 
factor deciding the course of history and the fate of indi- 
viduals as well as nations. Contending that the virtues and 
faults of people incurred the judgment of divine providence, 
which rewarded the good and doomed the evil, Raleigh suc- 
cessfully tried to make various historical events convey 
distinct moral impressions upon the reader. But if Ra- 
leigh’s attitude towards divine providence helped to enhance 
the moral effects of his work, it also decreased its value 
as ahistory. In trying to explain the major events of his- 
tory in terms of his own moral and religious standards and 
in striving to justify the interference of divine providence 
in the worldly affairs of man, Raleigh often neglected to 
adhere to truth and impartiality and exaggerated certain 
aspects of a few historical events. On the other hand, his 
insistence on the important role of divine providence made 
him underestimate or completely neglect other social, 
economic, and political factors which influenced the course 
of ancient history. 

The Historie of the World was the result of Raleigh’s 
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own knowledge and research, combined with the reports of 
the ancient Greek and Roman historians. Although he bor- 
rowed most of the basic information concerning Persian 
history from Herodotus, Xenophon, Thucydides, Plutarch, 
Arrian, and Curtius, Raleigh’s account was by no means 
the result of slavish adaptation. He modified the reports 
of his sources and enriched them with many discussions 
and anecdotes, thus making them coherent and in conform- 
ity with the general pattern and aims of his book. In deal- 
ing with the obscurities and problems of ancient Persian 
history, where the accounts of his sources were inadequate 
or unsatisfactory, Raleigh tried to introduce his own theo- 
ries. In the case of the events about which various authori- 
tative historians had given conflicting accounts, Raleigh’s 
usual method was first to give a summary of their ideas, 
and then to present his own theories which were often 
more reasonable and acceptable than those of his predeces- 
sors. On the whole, Raleigh preferred experience, com- 
mon sense, and imagination to tradition and the authority 
of ancient writers. With his prodigious learning and with 
his spirit of inquiry, Raleigh was able to write an interest- 
ing and fairly reliable history which is the earliest, the 
longest, and probably the best history of ancient Persia 
written by an Englishman before the nineteenth century. 
Microfilm $2.10; Xerox $7.40. 160 pages. 


STUDIES IN THE ART OF 
ELIZABETHAN PROSE NARRATIVE 


(L. C. Card No. Mic 59-2948) 


Donald Marcus Beach, Ph.D. 
Cornell University, 1959 


Elizabethan prose narratives have often been studied 
as examples of the Euphuistic style, as possible forerun- 
ners of modern fiction, as borrowings from continental 
literature, and as sources for Shakespeare’s plays. None 
of these approaches, however, emphasize the breadth and 
variety of prose fiction during the English renaissance; 
nor do they interpret and criticize more than a few of the 
individual narratives. If a body of literature is to be 
placed correctly in literary history, its art must first be 
understood. This dissertation, therefore, attempts to 
describe the art of prose narrative which developed in 
England between 1575 and 1600. 

Most Elizabethan stories are based on plots of senti- 
ment, separation, or adventure. Sentimental stories trace, 
in detail, the developments of passions. In separation 
stories, families or lovers are separated and reunited by 
fortune. And in adventury stories, heroes appear in series 
of independent episodes. Elizabethan writers rendered all 
three kinds of plots by combining such techniques as pos- 
ing narrators, formal dialogues, and letters and mono- 
logues in both prose and verse. The audiences for such 
stories ranged from tradesmen to nobles, and since some 
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of the tales were probably occasional, the expectations of 
the audiences may sometimes have affected the designs of 
the writers. 

Stories of sentiment and of separation developed most 
fully; each kind had abundant antecedents and took a char- 
acteristic Elizabethan form. In the late 1570’s and early 
1580’s, anatomies of sentiment, which narrate and appraise 
passions and courtships, were written by George Gascoigne, 
John Lyly, and others. George Pettie also used such sto- 
ries as game-like exempla, and similar illustrative tales 
were afterwards used in didactic books and, more artisti- 
cally, in Robert Greene’s framework novels. About the 
same time, Royal Comedies, which contain elegant or witty 
separation plots, were written by Barnaby Riche and Rob- 
ert Greene, and during the 1590’s similar stories were 
done by Thomas Lodge, John Dickenson, and Nicholas 
Breton. The Royal Comedies are essentially light stories, 
but some are symmetrically structured and poetically 
decorated. 

Not all Elizabethan stories are based on one kind of 
plot. Such anatomies of fortune as Greene’s Philomela 
and Arbasto coordinate, but do not unify, plots of senti- 
ment and of separation. These books achieve such varied 
effects as the pathos of a heroine victimized by fortune 
and the madness of a hero who believes fortune responsible 
for his own crimes. Greene’s Ciceronis Amor and Lodge’s 
A Margarite of America, on the other hand, unify separa- 
tion and sentimental plots so as to create comedy of char- 
acter and tragedy. These unified stories have rich con- 
ceptions and fall short of first-rate fiction only in execu- 
tion. 

Sentimental and separation stories are related to other 
kinds of prose fiction. Elizabethan adventure stories use 
many of the same devices, and Sir Philip Sidney’s Arcadia 
contains elements of sentimental, separation, and adventure 
fiction. There are also parallels in other genres. Many 
Elizabethan verse narratives use sentimental plotting, and 
in the drama, stories of sentiment and separation were 
sometimes done separately and were sometimes mixed. 

In the early seventeenth century, the devices of Elizabethan 
narrators continue to appear in fiction, though often in 
modified or developed forms. Although Elizabethan prose 
fiction is not as rich as the drama of the time, it should 

be considered a sister art in a period fertile in inventive 
literature. Microfilm $3.10; Xerox $10.60. 237 pages. 








TRATAMIENTO DE ALGUNOS TEMAS 
HUMANISTICOS EN “LA CELESTINA’. 
[SPANISH TEXT]. 


(L. C. Card No. Mic 59-5748) 


Erna Ruth Berndt, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor J. Homer Merriott 


The Celestina has been the object of many studies dur- 
ing the last decades. In this thesis the author points out 
the influences of humanistic ideas and outlooks on Rojas’ 
work, chosing three main themes, love, death and fortune, 
three themes that had acquired new perspectives and mean- 
ing among the Italian humanists. 





The author first deals with the meaning given to human- 
ism and points out it’s outlook on the themes concerned. 
He shows that, on the whole, Spain was reluctant to receive 
these ideas, but that they played no small part in Rojas’ 
tragic-comedy. 

Boccaccio’s view on love, as seen in the Fiammett2, 
was present in the mind of the author and determined, to 
some extent, the kind of love that Calisto expresses: it’s 
literary quality, the selfanalysis, a love that is mainly the 
child of his imagination and has a dreamlike quality. Al- 
though Melibea’s love is different, in that it gradually 
grows and is deeply rooted in reality, certain details coin- 
cide with ideas expressed by Fiammetta, especially some 
of the circumstances of Melibea’s death which were imag- 
ined by Boccaccio’s heroine. 

In Boccaccio, Rojas found a new insight into the process 
of love, which he then developed with originality. Rojas 
presented love as a powerful force, as a great mystery of 
which man is conscious and about which he is able to won- 
der, think and dream in a way that make him essentially 
human, 

From Petrarch, Rojas inherited, in part, the terminol- 
ogy of love. He uses it, however, in a different manner 
and for another purpose. And, just as these humanists, 
Rojas also focuses on the woman, the woman who emerges 
in her own right and with her own will. 

Rojas originality lies in the convincing presentation of 
the complex human situations, in the understanding of the 
characters involved in the process of love, and in the 
stress he places on the awareness and consciousness that 
man has of love. 

With the humanists, Rojas shares the acute sense of 
time. Death is seen as the limit of all human experience, 
and consequently, there arises the anxious desire for living, 
which is very evident in the Celestina. As Petrarch, Rojas 
seemed to have felt deeply the conflict between the human 
will to live and nature’s law of constant change and death. 

The author analyses the concepts of fortune prevalent 
among the humanists, stressing Petrarch’s preoccupation 
and pointing out-how gradually fortune was identified with 
the course of events. He analyses the current thoughts on 
the subject in Spain during the XV century. Rojas inherited 
these ideas but presents a unique treatment in that fortune 
is identified with the blind, infallible succession of human 
events, anchored to the natural law of cause and effect. 
Here again, Petrarch’s influence is felt, but the originality 
of Rojas stands out. 

Finally in the brief chapter on Irony, the author shows 
how Rojas uses the contrast to point out the underlying 
truth in his characters, in human values and institutions. 
He shows the emptiness of traditional forms and attacks 
the exaggerated rhetorical habits which had become a 
vogue. And with tragic irony he stresses the most mean- 
ingful aspects in connection with death and fortune. 

Thus, the author shows how the Celestina is the product 
of a time of conflicting ideas and values, awork ‘\ose 
author often makes use of old concepts to express -iew ones. 
Rojas learned much from the humanists. He pici :d uptheir 
ideas, he repeated and translated, at times, whole passages 
of their works. But in Rojas these very same ideas and 
passages acquire original dimensions and new meaning. 

Microfilm $3.45; Xerox $11.80. 266 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





LANGUAGE AND LITERATURE 





ARTHUR HUGH CLOUGH’S 
FORMATIVE YEARS: 1819-1841. 


(L. C. Card No. Mic 59-5074) 


Richard M. Goilin, Ph.D. 
University of Minnesota, 1959 


Close examination of the evidence, much of it new, 
reveals that the early spiritual struggles first shaping 
Clough’s poems arose from an overburdened conscience, 
not (as is usually assumed) from enforced concern with 
the Oxford Movement or other doctrinal challenges to 
Christian orthodoxy. 

An erect conscience assumed special importance in 
the theology of his teacher, Dr. Thomas Arnold. From 
Bishop Butler Arnold had inherited an epistemological 
dualism distinguishing between the fallible empirical in- 
tellect and the infallible “moral reason” (conscience) in- 
tuitively speaking God’s will. Conscience he found a higher 
authority than intellect, Scripture, or Church tradition. As 
the chief instrument of Divine Providence, it provided the 
historical sense sufficient absolute moral guidance for 
establishing God’s kingdom on earth through social reform; 
and he bound certain especially loyal Rugbeians to this 
great work. 

A lonely evangelical childhood in America made Clough 
particularly susceptible to these teachings. Seeking Dr. 
Arnold’s approval, he became a zealous scholar and re- 
former of his schoolmates. Yet his conscientious mistrust 
of his “selfish” motive blighted his inner life with an exac- 
erbated conviction of moral failure, and he relaxed only 
when his parents returned to England, In his dedication 
to Arnold’s cause he wrote many edifying homiletic poems 
for The Rugby Magazine, fusing Coleridgean poetic theory 
with Arnoldian, and following Wordsworth in an effort to 
avoid “egotism” when writing subjective lyrics. Uncer- 
tainty as to the source of known moral truth is evident in 
their imagery, and a strained determination to preach such 
truth is evident in their unsteady, sometimes smug tone. 
Nevertheless, Clough began learning his craft, and even 
began satirizing his own solemnity. 

He arrived at Balliol an outward success but inwardly 
troubled by growing indifference to Arnoldian moral re- 
sponsibilities. His faith in conscience inured him to Trac- 
tarianism, but the behavior of both parties to the Trac- 
tarian controversy disillusioned him with Christianity as 
a carrier of efficacious moral enlightenment; and to his 
generation moral efficacy was a crucial criterion for the 
truth of a religion. Eventually he repudiated Christianity, 
broadened his Arnoldian intellectual skepticism, and came 
to mistrust all dogmatic conviction, including his own. 
Only his faith in conscience survived to provide continued 
assurance of a guiding Providential Will. 

But during his early Balliol years an untroubled con- 
science allowed him to relax from Rugbeian tensions and 
dull Oxford studies in the congenial company of unreformed 
Oxonians. When this period of ease ended, he was horrified 
to find that his guiding moral voice had deserted him, and 
that he was not even sincerely remorseful. Helped by 
British Critic articles, he modified his didactic poetic 
theory and began writing poems coping with his newfound 
fallen condition. He belabored his sins of acquiescence 
explicitly in some subjective poems, using unfelt, inflated 
condemnatory tones. In other more successful poems he 
objectified his irresolute attitudes by employing abstract 
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diction, natural description, or narrative action. To many 
poems he added the misleading (and often artistically un- 
justified) expressions of aspiring faith his poetic required. 
But his last Balliol poems show his acceptance of lost 
assurance of divine moral guidance, his balanced resigna- 
tion to the modern, relativistic world he had unwittingly 
entered, Unable now to trust his inner moral convictions, 
yet unwilling to accept social convention as a substitute 
moral guide, he began writing the satires and exploratory 
poems of his maturity. His lost faith, instead of damaging 
his career (as the Victorians supposed), actually provided 
him with the subject and voices of his best work. 
Microfilm $4.05; Xerox $13.60. 315 pages. 


PERSONIFICATION IN BEOWULF 
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Personification in Beowulf examines a particular, 
important, conventional technique used as part of the oral- 
formulaic style of the Beowulf-poet. Under this one term 
of the Old English oral-formulaic convention, singer and 
audience understand that any person, animal, or inanimate 
(object or concept) may be spoken of in terms of another 
person, animal, or inanimate. This is accepted because 
of the mutual acceptance of the idea that each thing in 
nature, from man to stone, and each thing created by man 
as well, has a living, moving spirit of its own. 

Chapter I begins by defining such terms as oral-formu- 
laic style, formula, theme, poetic convention, and personi- 
fication. A distinction is made between the conventional 
device as used in Old English poetry and the rhetorical 
device as used par excellence in eighteenth-century Eng- 
ligh poetry. Older views of the style of Beowulf and of 
the function of metaphor and personification in that style 
are discussed. A brief discussion of possible origins of 
the convention of personification is included. 

Chapter II consists of a classification of the figurative 
expressions which are included under personification in 
this study. By citing numerous examples in the several 
categories, it shows the pervasiveness of the convention 
in the poem, as well as the many different ways in which 
it appears to be used. It also indicates what the more 
important aspects of the convention are. 

Chapter III reconstructs the convention as a whole, 
showing the way in which it works and demonstrating that 
it is, in fact, a single poetic concept. This chapter dis- 
cusses a series of entire passages in practical, critical 
demonstrations of the poetic convention in action. In the 
course of these discussions, new light is shed on several 
crucial passages in Beowulf. Chapter II concludes with 
some remarks intended to place the convention of personi- 
fication within the larger context of the Old English oral- 
formulaic style in general, a style which is seen to be 
basically imagistic. 

The Appendix lists by line number all the occurrences 
of the convention found in Beowulf. Translations are given 
in every case, along with explanations where necessary. 
The Appendix is also cross-referenced, listing other uses 
of the same or similar words, formulas, or themes in the 
poem. Microfilm $2.05; Xerox $7.20. 155 pages. 
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SERPENT IMAGERY AND SYMBOLISM IN THE 
MAJOR ENGLISH ROMANTIC POETS: BLAKE, 
WORDSWORTH, COLERIDGE, BYRON, 
SHELLEY, KEATS. 


(L. C. Card No, Mic 59-4734) 


Lura Nancy Gregory Pedrini, Ph.D. 
The University of Texas, 1959 


Supervisor: Dr, Willis Pratt 


The first chapter is a study of symbolism in general 
and of the symbolic nature of English Romanticism in par- 
ticular. In rebellion against the analytic reasoning and 
empiricism of the preceding century, the nineteenth- 
century Romantics relied upon the intuitive imagination 
to penetrate beyond the physical, perceptual world, which 
is a symbol of a spiritual world. One of the most highly 
symbolic entities in the physical world is the serpent, an 
animal which the Romantics found interesting and useful 
in their attempt to reconcile the spiritual and the physical 
worlds. 

In the second chapter, some prominent aspects and 
ideas of the Romantic movement are discussed in relation 
to the serpent. These aspects are pantheism, the revival 
of mythology, an interest in animal magnetism, and the 
Romantics’ theory of beauty. 

The third chapter is a classification of the serpent 
images in the poetry of Blake, Wordsworth, Coleridge, 
Byron, Shelley, and Keats. Six categories deal with the 
serpent, describing: (1) man’s emotions, (2) man’s physi- 
cal and mental attributes, (3) the whole man, (4) areas 
and aspects of man’s life and experiences, (5) natural 
phenomena and man-made objects, and (6) pictorial detail. 
Representative images of each poet are discussed in detail 
for each category, and the other serpent images are col- 
lected in footnotes. 

The fourth chapter is a study of the serpent as symbol 
of “Idealism,” “The Fall of Man,” “Materialism,” “Man 
Against Man,” and “Institutions Against Man.” No attempt 
is made to classify all serpent images according to these 
five categories. Instead, representative images and their 
symbolic values are discussed with reference to relevant 
background material. 

The fifth chapter presents conclusions about the num- 
ber of serpent images in comparison to each poet’s total 
work, his use of the serpent as revealed through the clas- 
sifications of imagery and symbolism, and general com- 
parisons and contrasts of the six poets and their emphasis 


on the serpent. Microfilm $2.55; Xerox $8.80. 194 pages. 


MICHAEL DRAYTON: 
A STUDY OF THE IDEA SONNET REVISIONS. 


(L. C. Card No. Mic 59-4839) 
William Thomas Schroder, Ph.D. 
Northwestern University, 1959 


Supervisor: Professor Virgil B, Heltzel 


The primary work of the thesis is the detailed study of 
repeated patterns of change in five major revisions of 





Drayton’s Idea sonnet series, with secondary emphasis 
upon the explanation of certain of these significant cnanges 
in terms of the literary, social-political, and religious 
atmospheres accompanying them. The basic text (The 
Poems of Michael Drayton, ed. J. William Hebel, 5 vols., 








Oxford, 1931) is described as one making possible for the 
first time the ready reconstruction of intervening editions 
between Ideas Mirrour of 1854 and Idea of 1619. Initially, 
Drayton is briefly related to his contemporary sonneteers 
and to his literary and social circle. The particular method 
of investigation is defined as inductive, involving the sift- 
ing of changed materials through the criteria of subject 
matter, prosody, and rhetoric. 

Chapter II, beginning with the larger bibliographical 
facts involved in the revisions (e.g. the omission and addi- 
tion of entire sonnets), includes the evaluation of repeated 
instances of specific partial changes in retained sonnets, 
and concludes with a study of the repositioning of sonnets 
within editions. Drayton’s gradual but persistent rejection 
of sonnets of hyperbolic sadness, of excessive conceit, and 
of undue religious fervor is traced through the major re- 
visions of 1599, 1600, 1603, 1605, and 1619. Here is noted 
the depersonalizing of the sequence through the removal 
of those sonnets most closely identifiable with its original 
inspiration (Anne Goodere), a change paralleled, somewhat 
paradoxically, by revisions in manner towards the method 
of Donne. Suggested as reasons for the revisions in sub- 
ject matter are (1) Drayton’s retention of a basic freedom 
of poetic endeavor -- his wagon not hitched to the one star 
of a sonnet sequence, and (2) his sensitivity to current 
criticism, both of his own work and of sonnet “excesses” 
in general, 

Chapter III analyzes such matters as rhymes, meters, 
line-lengths, couplets, run-on lines, syntax, spelling, and 
punctuation. As a gauge, the practice in these matters of 
some of Drayton’s contemporaries (notably Daniel) is 
reviewed. It is noted that Drayton’s concern with prosodic 
revision was perhaps the most typical and persistent of his 
poetic traits, and that such revision contributes materially 
to the total change observed. 

Chapter IV investigates the revisions from the stand- 
point of rhetoric. Drayton’s skill in the employment of 
figurative language and imagery is shown in his careful 
observance of a larger decorum. This chapter adds corol- 
lary evidence to that previously uncovered: *...Drayton 
changed his sonnets, neither in revolt against Spenser nor 
in deep admiration for Donne, but because his objective 
viewpoint . . . permitted him to move naturally and con- 
servatively into the field of the new-type lyric when his 
first efforts .. . were castigated by the critics for con- 
ventionalism.” 

The fifth chapter concludes the study with a composite 





‘summary of the three preceding ones, followed by a state- 


ment of general conclusions. Reasons are presented for 
the revisions made in subject matter, prosody, and rheto- 
ric, Attention is directed also to those broader judgments 
which reflect on the poet and his work as a whole. Two 
excerpts from this final section are appended: 

« ,.. the study of Drayton’s revisions . . . leads one 
to the conclusion that the poet . . . broadens the scope and 
utility of the Elizabethan sonnet without severing it com- 
pletely from the source of its initial inspiration, the 
Petrarchan prototype with its ecstatic singing of an ideal 
love.” 

“Drayton can not be reduced to a mere passive figure, 
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a reflector of the changing literary scene. ... The study 
of the sonnet revisions . . . becomes a study of both flux 
and permanency. ... In literary rather than personal 
terms, the lesson explicated here is that, for Drayton, 
though Donne was recognized, Spenser was not forgotten.” 
Microfilm $2.80; Xerox $9.60. 213 pages. 


AN EDITION OF TWO SEVENTEENTH-CENTURY 
MANUSCRIPT POETICAL MISCELLANIES 


(L. C. Card No. Mic 59-4669) 


Howard H. Thompson, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Dr. M. A. Shaaber 


The manuscript poetical miscellany is not peculiar to 
the earlier seventeenth century, but it probably has never 
enjoyed greater popularity than it did during the years 
1620-1640. Several hundred manuscript miscellanies de- 
voted entirely to poetry are extant from that period. 
Though some are privately owned, most are in the collec- 
tions of the great libraries; the Rosenbach Foundation in 
Philadelphia shelves ten or twelve of them. That institu- 
tion gave me permission to edit two: Rosenbach MSS 188 
and 191. 

These two volumes, compiled ca. 1630-1635, contain 
two hundred sixty-nine versions of the poems of at least 
fifty-five different authors: MS 188 has one hundred sixty- 
four poems, and MS 191, one hundred five. Because some 
poems are repeated (there were at least four still-unknown 
compilers), there are only two hundred forty-two different 
poems in these two manuscripts. Since there are so many 
poems, they may be studied as an indication of the taste of 
the times, both in content and form. Since some of the 
poems are signed, there volumes are also useful in solving 
problems of authorship. As miscellanies, these manu- 
scripts also serve to illustrate what was then a custom: 
gentlemen wrote poems and passed them about among 
their friends, and gentlemen kept commonplace books to 
write those poems down and so to collect miscellanies of 
this type. 

While fifty-six of the poems in MS 188 remain anony- 
mous, I have found authors for one hundred eight: Ran- 
dolph (25), Carew (13), Herrick (5), Shirley (3), Massinger 
(1), Jonson (8), Reynolds (3), Harington (1), Grange (2), 
Crouch (1), Donne (1), Felltham (3), N. H. (1). Herbert of 
Cherbury (1), Stone (2), Beaumont (1), Hoskins (1), Pem- 
broke (1), Horace (1), Wren (1), Basse (1), Morley (1), 
Tibullus (1), Spenser (1), Campion (1), Ovid (1), J. Cruzo 
(3), Nevill (1), H. Holland (1), King (3), Digby (1), Ayton (2), 
Wotton (2), Strode (5), Jay (3), Rowlands (1), Raleigh (1), 
Fletcher (1), and Corbet (2). 

Only sixteen of the poems in MS 191 remain anonymous; 
I have been able to identify twenty-eight authors: Randolph 
(24), Herbert of Cherbury (2), Morley (2), Reynolds (2), 
Henry King (4), John King (1), Poole (3), Juxon (1), Drayton 
(2), Shirley (1), Corbet (6), Clark (1), Wotton (2), Strode 
(11), Wren (1), Carew (8), Stone (1), Mottershead (1), 
Browne (2), Donne (1), Lloyd (3), Cary (1), Chalmley (1), 
Jonson (1), Townshend (1), H. E. (1), Goodwin (1), Price (1), 
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and Davies (2). Some of these identifications, however, 
remain very doubtful. 

These manuscripts contain most of the kinds of poems 
current in other miscellanies, printed or manuscript: 
lyrics (only three sonnets), epigrams, epitaphs, elegies, 
satires, pastorals, narratives, translations, imitations of 
classical forms, and occasional verse. They exhibit, how- 
ever, a difference in proportion: they have far more epi- 
grams, epitaphs, and elegies, and far fewer sonnets and 
pastorals than Elizabethan miscellanies. 

In style and subject matter these poems overwhelmingly 
belong to the school of Jonson. Of the other two groups 
into which the seventeenth-century poets are customarily 
divided, the Spenserians do not appear at all, and the meta- 
physicals make a poor second, It may be, however, that 
these poems reflect the interests of a social class rather 
than a literary coterie: an appreciation of wit and clever- 
ness (especially in poems of love and gallantry), loyalty 
to the king, commonplaces about life and death, derision 
of the inferior breeds like Puritans and London tradesmen. 

These two manuscripts are probably characteristic of 
many of the manuscript poetical miscellanies which re- 
main from the seventeenth century. Though an affirmation 
of this conclusion must wait for a fuller study of the whole 
body of seventeenth-century manuscript poetical miscel- 
lanies, a study like this one suggests its probability. The 
recurrence of many of these poems in other manuscripts 
supports this view. 

This dissertation consists primarily of a transcript of 
the two manuscripts which aims at complete fidelity. Such 
other versions of each poem as are known to me are listed 
and the variant readings found in the more accessible of 
them are recorded, Annotations are added where they 
seem essential to an understanding of the poem, An in- 
troduction gives full particulars about the manuscripts 
and attempts to summarize the interest and the potential 
uses of their contents. 

Microfilm $8.95; Xerox $31.80. 705 pages. 


THE PROMETHEUS MYTH: 
A STUDY OF ITS LITERARY VICISSITUDES, 
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This study is an examination of the Prometheus myth 
as used by various writers from its first appearance to 
the present. The governing plan has been to choose those 
authors who have developed or altered in some significant 
way the character of the myth. Of the writers chosen, 
some received a more detailed analysis than others, either 
because their treatment of the story looms large in the 
history of literature or because they present original ideas. 
The authors have been examined in chronological order, 
and no consideration has been given to the related stories 
of Pandora or Heracles. 

The method employed in this study consists of three 
major steps. An inquiry was first made into the origins 
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of the Prometheus myth. Next there follows a detailed 
analysis of the treatment of the Prometheus theme by 
significant authors. The final stage is a bringing together 
of the various conclusions arrived at through the use of 
steps one and two. Such a method is comparative in char- 
acter. The analysis of each author’s contribution to the 
myth will of necessity reveal whatever he has used or 
rejected out of the original material. 

The writers and their works chosen for study are as 
follows: Hesiod, Works and Days, Theogony; Aeschylus, 
Prometheus Bound; Aristophanes, Birds; the Fables of 
Aesop and Phaedrus; Diodorus Siculus, The Library of 
History; Lucian, Prometheus on Caucasus; Isidore of 
Seville, Etymologies; Thomas Campion, The Lords’ Masque; 
Goethe, Prometheus; Shelley, Prometheus Unbound; Long- 
fellow, “Prometheus”; Lowell, “Prometheus”; Gide, Le 


























Prométhée mal enchainé; Vasconcelos, Prometeo Vencedor. 








The study of the Prometheus myth has resulted in the 
following major conclusions. The popular conception of 
Prometheus as the sole protector of mankind against a 
cruel and despotic Zeus is in distinct contradiction to the 
Titan’s character as portrayed by the earliest Greek 
writers. From the time of Hesiod until after Aeschylus, 
roughly more than 300 years, the prevailing opinion was 
that Prometheus possessed a flaw in his character which 
made him shortsighted in his dealing with mortals. Both 
Hesiod and Aeschylus are insistent that Zeus, not Prome- 
theus, is the real benefactor of man. The Titan’s gifts all 
too often prove to be pernicious. The Greek writers 
studied also find nothing laudatory in Prometheus opposing 
his will to Zeus. They condemn the recalcitrancy of the 
Titan, which Goethe, Shelley, and Vasconcelos present as 
the noblest quality of Prometheus. 

Prometheus is by nature a dynamic character. He 
seems originally to have been a tribal hero who stole fire 
for his people and, in accordance with the theory of euhe- 
merism, was apotheosized. The source of the fire may 
have been a tree struck by lightning, for the theft is from 
a god associated with the thunderbolt. Such a vigorous 
character can, therefore, best be presented in literature 
through the medium of the drama. Of the principal writers 
studied, all except two used this genre. 

Prometheus is remarkably adaptable as a protagonist. 
He seems able to assume the personality of the writer, 
whether it be Goethe storming at conventions, Shelley at- 
tacking politics and religion, Gide explaining himself, or 
Vasconcelos expounding a philosophy. Prometheus as a 
character seems suited only for the literature of protest. 

The myth has lost little of its original material over 
the centuries, though the details have been altered to ac- 
commodate changing circumstances. Fire, for instance, 
becomes the symbol for all culture; in Gide, the eagle is 
that idiosyncrasy which feeds upon one’s peace of mind. 
Prometheus in Longfellow is the model for those who 
would achieve success in the new world. 

Microfilm $5.15; Xerox $18.20. 402 pages. 
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AN ACOUSTIC-PHONETIC STUDY OF 
INTERNAL OPEN JUNCTURE 


(L. C. Card No. Mic 59-4946) 


Ilse Lehiste, Ph.D. 
University of Michigan, 1959 


The purpose of this study was to explore the phonetic mani- 
festations of internal open juncture in standard Midwestern 
American English. In Chapter 1, a survey of the problem 
of juncture is presented. Previous contributions of various 
phoneticians and linguists to the description and analysis 

of juncture are considered, and the lack of uniformity in 
the presumed phonetic basis of juncture is discussed. The 
central problem appears to concern the possible relation- 
ships of morpheme boundaries to internal open juncture. 

In the experiment, an attempt was made to determine the 
extent to which morpheme boundaries are actually signalled 
by information present in the sound waves. 


In Chapter 2, the technique is described which was em- 
ployed to observe the acoustical clues associated with 
juncture. A corpus of material was first assembled, con- 
sisting of pairs of words or phrases containing contrastive 
internal open juncture. The total inventory included 304 
items, grouped into 138 pairs. The items were randomized 
and incorporated in 192 sentences. Three informants, 
originally from the same dialect area (central and northern 
Illinois), recorded on magnetic tape first the 192 sentences 
and then the set of items presented as contrastive pairs. 
There were thus six separate recordings and correspond- 
ing sets of data for each item. The recorded tapes were 
submitted to detailed spectrographic analysis. Broad-band 
spectrograms and continuous amplitude displays were made 
of each item; a number of narrow-band spectrograms and 
amplitude sections were made of a restricted set of items. 
Of the contrastive pairs, 25 were included in a listening 
test presented to 40 native listeners. The rate of identifi- 
cation was very high for approximately 90% of the items 
included in the test. In this manner, the acoustical clues 
indicated by the sound spectrograms were related to ob- 
served differences in linguistic interpretation. Chapter 3 
contains detailed information about the items included in 
the listening test and also reproductions of 170 of the 
spectrograms, 


As a result of the study, several phonetic factors were 
observed which indicate the presence of internal open junc- 
ture. Chapter 4 contains a description of such phonetic 
factors. Internal open juncture can be defined as a bound- 
ary point between two phonological units in English, here 
called bounded sequences. A bounded sequence is an 
ordered set of phonemes that starts with an initial allo- 
phone, ends with a final allophone, and possesses a typical 
intensity and duration pattern which unites the segmental 
phonemes into the higher-level unit. The various pre- 
junctural and post-junctural allophones are described in 
some detail. The intensity pattern associated with a 
bounded sequence involves a rapid increase in intensity 
during the initial phase, followed by a slow decrease as- 
sociated with deceleration in tempo, during the terminal 
phase. 
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In Chapter 5, certain of the implications of the findings 
reported in Chapters 3 and 4 are considered. Although in 
many instances morphological boundaries coincide with 
features characteristic of internal open juncture, it is 
evident from the data that the presence of such boundary 
features is independent of the presence of morpheme 
boundaries. A closer correlation exists with boundaries 
of lexical words, but no one-to-one correspondence could 
be established. Morpheme boundaries which are not at 
the same time lexical word boundaries are not character- 
ized by junctural features. There are potential junctures 
at the lexical word boundaries, which may or may not be 
realized when a sequence of words is uttered; on the other 
hand, a lexical word may occasionally consist of more than 
one bounded sequence, i.e. it may contain an internal open 
juncture. The bounded sequence is therefore considered 
a significant phonological unit. Internal open juncture is 
defined as the boundary between two bounded sequences. 
When no phonetic manifestations are present, there is no 
juncture. Zero allophones of internal open juncture, which 
are often postulated to account for morpheme boundaries, 
are explicitly rejected within the system presented in the 
paper. Microfilm $2.15; Xerox $7.60. 161 pages. 


PRE-HISTORY OF LATIN PHONEMIC STRUCTURE 
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Anna Harris Live, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Henry M. Hoenigswald 


This study is undertaken as a problem (phonological) 
in Linguistics: the typological contrast between Proto- 
Indo-European and a later stage, classical Latin, a “daugh- 
ter language”. Camparison is made of the respective 
phoneme inventories, noting the IE preponderance and wide 
variety of stops, and the characteristic semivowel alterna- 
tion between syllabic and consonantal form, as well as the 
unique vowel in its various metamorphoses. 

The distribution-patterns are traced, showing charac- 
teristic arrangements in each position, and outstanding 
gaps, such as mutual consonant limitation in IE roots; and 
in Latin, the bearing of syllable-weight on phoneme dis- 
tribution. 

Basic morphophonemic data include the ablaut alterna- 
tion of IE vocalism, and Latin vowel- “weakening” in syl- 
lables other than the first. 

The main section of the study presents the transforma- 
tion of the whole IE phonetic system into the Latin system. 
These two stages are compared not in the form of phoneme 
replacement, unit by unit, but in the attempt to demonstrate 
how the discrete replacements (products of the processes 
of unconditioned and conditioned merger) in their totality 
constitute the difference between the two stages. The most 
sweeping merger observed in the consonant category is 
that of most of the initial aspirates of IE to Latin f, and of 
the IE non-initial aspirates largely to the corresponding 
simple stop. Of the vocalic mergers there is the three- 
fold origin of Latin a and the merging of most of IE diph- 
thongs into Latin long vowels, usually of the quality of the 
second element of the original diphthong; so that only the 


two a diphthongs remain in classical Latin, in contrast 
with the wide variety of long and short diphthongs in IE. 

This greater phonological diversity of IE as compared 
with relative limitation of variety in Latin obtains con- 
sistently in various phases of the respective systems. 
Thus the IE inventory of stop phonemes is richer by the 
aspirate category and the labiovelar series. 

Distributionally Latin has more limited variety of 
clusters, especially at word-initial. The process of 
weakening (within early Latin time) severely restricted 
variety of vowel-quality in Latin non-first syllables, espe- 
cially in open ones. 

Morphophonemic alternation is also more widespread 
in IE, with the ablaut phenomena, the flexibility of semi- 
vowel form (consonantal alternating with syllabic), and 
sandhi variation-all contrasting with a relatively crystal- 
lized state in Latin, where in most situations, one of the 
variants has, by analogical generalization, spread over an 
entire paradigm or among related forms. 

Microfilm $2.00; Xerox $4.00. 71 pages. 


EL TEMA DEL PIRATA EN LA NOVELA 
HISTORICA HISPANOAMERICANA. 
[SPANISH TEXT]. 


(L. C. Card No. Mic 59-3959) 


Luis Soto-Ruiz, Ph.D. 
University of Michigan, 1959 


The historical novel was cultivated enthusiastically in 
Spanish America during the last century. European au- 
thors such as Walter Scott; Alexander Dumas (father) and 
Eugene Sue who had popularized this literary genre, were 
imitated. In their desire to capture some of the extra- 
ordinary elements of American history, the novelists turned 
their eyes to the Conquest and the colonial period. In the 
latter they encountered the amazing adventures of the cor- 
sairs, buccaneers and filibusters who for three centuries 
had plundered the seas of America and helped to weaken 
the Spanish monopoly. The purpose of this work is to 
study the historical novels which treat the theme of piracy 
and indicate to us the ideological positions of the authors 
of the XIX th. century. 

Many of them, influenced by the Romanticism which 
exalted the rebelious and daring figures, and embued with 
political liberalism as well as nationalistic spirit, saw 
with sympathy the activities of the pirates and wrote the 
series of tales which are of interest to us. Today it is 
almost impossible to obtain these works due to the fact 
that they were published in pamphlets which have disap- 
peared, but with certain amount of effort it is possible to 
get at least six of them. Above all, these novels offer the 
respective personal attitude of each of the novelists to- 
wards the pirates and the Spanish colonial system: an 
attitude of benevolence towards one and of contempt to- 
wards the other. 

_ Justo Sierra O’Reilly (El filibustero) takes pleasure in 
exalting the fascinating, daring and satanic personality of 
Diego el Mulato against the historical background of the 
pirate attacks on Campeche. Vicente Fidel Lopez (La 
novia del hereje) uses the history of Peru and the adven- 
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tures of Francis Drake to express his liberal ideas. He 
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praises the magnanimous, courteous and religious aspects 
of the Elizabethan corsair in order to contrast them with 
the oppressive and intolerant spirit of the Inquisition. 
Eligio Ancona (El filibustero) makes use of the pirate 





Barbillas in order to emphasize his complaints against 

the colonial regime and to offer his own ideas for reform. 
Alejandro Tapia y Rivera (Cofresi) blames society for 
being the cause of the existence of pirate types like Roberto 
Cofresi. Due to the lack of incentives which might put dar- 
ing and romantic spirits on the right path, these men sought 
to satisfy their inclinations in piracy and assault. Vicente 
Riva Palacio (Los piratas del golfo) delights in narrating 
the activities of Sir Henry Morgan and exposing the ideas 
of political liberty and independence which the pirate had 
concerning the American colonies. 

To prove that not all the authors of the XIXth. century 
were liberal, Soledad Acosta de Samper (Los piratas en 
Cartagena) from an orthodox catholic position proposed to 
defend the heroism and valor of the Spaniards who fought 
the “sea wolves” whom they considered enemies of their 
faith and their king. She echoes the voice of the colonial 
poets and chroniclers who condemned the pirates for their 
heresy and destruction. 

The desire to express and make known their ideas fre- 
quently forced the novelists to be concerned about proving 
their points of view. Thus they abandoned their literary 
ideals. This historical novel served them as a mean of 
expressing their imagination otherwise controlled in his- 
torical works of pure research. 

Microfilm $4.15; Xerox $14.00. 323 pages. 











A REUTER PHONOLOGY: MECKLENBURG AND 
HOCHSPRACHE VOWEL CORRESPONDENCE TABLES. 


(L. C. Card No. Mic 59-4361) 


James Ewart Wright, Ph.D. 
Brown University, 1959 


This thesis constitutes an introduction to the language of 
the East Mecklenburg dialect author, Fritz Reuter (1810- 
1874). Some 750 words of frequent occurrence from the 
works of the above-named author are selected and listed 
with their High German (Hochsprache) cognates in columns 
according to the vowel correspondences in both orthogra- 
phies. These orthographical correspondences are then 
further sub-divided according to phonemic correspondence, 
and the pronunciation of both the High German and the 
Mecklenburg column is indicated on the left-hand side of 
the page. On the right-hand side, the explanation for each 
correspondence is briefly discussed in terms of the history 
of both languages, and there are references to the relevant 
sections in the standard works on the Mecklenburg dialect. 
This work, therefore, is not a phonology of Reuter’s 
language in the accepted sense of the word. Its eventual 
place would be as an appendix to a phonology of this kind, 
where it would re-assemble the data presented in the main 
part of the phonology so as to interpret the vowel corre- 
spondences which the reader notices when reading Reuter. 
In the absence of a conventional phonology of Reuter’s 
language, an interim introduction offers the reader with a 
knowledge of German and some training in Germanic phi- 
lology the indispensable information he requires to use the 





tables and, it is hoped, read Reuter. Chapter I discusses 
the purpose of the study, the arrangement of the tables, the 
standard works on the Mecklenburg dialect, the Mecklen- 
burg dialect area (a map is provided), and the transcrip- 
tion used. Chapter II discusses the phonemes of the Meck- 
lenburg dialect. Chapter II considers the orthographical 
system used by Reuter. Particular attention is paid to the 
question of overlength of vowels and length of consonants, 
since these features are not usually recorded in Reuter’s 
orthography. 

As well as serving as an introduction to the language 
of Reuter, and through it, to the Mecklenburg dialect, the 
tables provide a partial answer to the question: how dif- 
ferent is the Mecklenburg dialect from Standard German, 
and in what respects does it differ? They bring out clearly 
the areas in which the two languages diverge, the areas in 
which they innovate in common, and the areas in which 
they both retain inherited features unchanged. For example, 
with the same orthographical system, the reflexes of all 
Germanic short vowels and of Germanic a and ai show 
identical orthographical (and therefore phonemic) form in 
both languages--though it has to be borne in mind that 
there may be articulatory differences between the way in 
which these reflexes are pronounced. 

An exhaustive treatment of the question of relatedness 
is not attempted, since only words in isolation are con- 
sidered, and neither divergences of meaning nor of syn- 
tactical usage are handled. 

Microfilm $2.00; Xerox $5.80. 117 pages. 
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HOPKINS AND SCOTUS: AN ANALOGY BETWEEN 
INSCAPE AND INDIVIDUATION. 


(L. C. Card No. Mic 59-5744) 


John August Abraham, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Paul L. Wiley 


This dissertation attempts to define the exact nature 
of the terms in the analogy between the aesthetic of Hop- 
kins and the philosophy of Duns Scotus. Since Hopkins 
acknowledged a relationship between his aesthetic and 
Scotian philosophy when he wrote that he thought of Scotus 


‘ whenever “he took in an inscape of sea or sky”, this study 


was undertaken on the assumption that a precise knowledge 
of that relationship would contribute to a fuller apprecia- 
tion of the poetry. 

That complex problems attend this subject is apparent 
from an examination of previous scholarship. Although 
critics agree on the main features of the basic aesthetic, 
inscape, which Hopkins called “the very soul of art”, and 
concur that Hopkins confirmed his aesthetic through knowl- 
edge of Scotian philosophy, they disagree on the exact 
nature of the relationship between the poet and philosopher. 
One school, led chiefly by W.A.M. Peters, identifies in- 
scape with the Scotian principle of individuation. In direct 
contradiction, another group, influenced principally by 
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Christopher Devlin, equates inscape with Scotus’ principle 
of intuitive knowledge, defined by devlin as “own proper 
form”. The writer acknowledges his indebtedness to these 
scholars particularly for emphasis placed on the signifi- 
cance of the problem and for enriching his appreciation of 
the poetry. He disagrees, however, with their position 
that the analogue of inscape is either the principle of in- 
dividuation or intuitive perception. Rather he maintains 
that, objectively, inscape finds its metaphysical parallel 
both in the Scotian principle of individuation and in indi- 
viduation itself; and that, subjectively, Hopkins’ aesthetic 
is based not on intuition alone but on the total theory of 
Scotian cognition. 

Since disagreement among critics results, at least in 
part, from failure to present with entire clarity the chief 
philosophical issues, this study attempts to obviate that 
difficulty by placing strong emphasis both by position and 
content on those primary sources of Aquinas and Scotus 
which stress theories of individuation and cognition. The 
initial chapter traces the broad features of the aesthetic, 
particularly its foundation in unity, and introduces some 
principal literary and biographical forces which helped 
shape the aesthetic. So that the student whose culture 
excludes training in scholasticism may follow more read- 
ily the philosophical problems studied by Hopkins as a 
Jesuit scholastic, chapter two precedes Thomistic theories 
with a definition of necessary terms. This procedure also 
renders more easily intelligible the theses of Scotian in- 
dividuation and cognition which chapter four explains in 
detail. In both the Thomistic and Scotist analyses, atten- 
tion is directed also to the relationship between philosophy 
and the main features of the Hopkins aesthetic. A detailed 
exposition of that aesthetic follows in the fourth chapter 
where a complete analogy is drawn between inscape and 
instress and related Scotian theories. A final chapter 
explicates representative poems in the light of the full 
aesthetic, comments on the relationship of the main prin- 
ciples of sprung rhythm to the aesthetic, and explains why 
Hopkins’ principles of art, read in the light of Scotian 
philosophy, contribute to an appreciation of the poetry. 

This study finds that an analogy obtains between inscape 
as distinctive design and individuation as manifestation of 
individuating notes; between instress and the Scotian prin- 
ciple of individuation; and between the perception and 
creation of inscape and Scotian cognition. Included also 
among its conclusions are 1) that the main problem of 
Hopkins’ aesthetic is related closely to the problem of the 
one and many in philosophy; 2) that in practice, the Hop- 
kins’ aesthetic requires the best use of the faculties of the 
whole man; and 3) that while Hopkins’ aesthetic resembles 
Coleridge’s theory of poetry, it differs ultimately intracing 
its foundations to the metaphysics of Duns Scotus. 

Microfilm $5.30; Xerox $18.60. 413 pages. 


LYNN RIGGS, DRAMATIST: 
A CRITICAL BIOGRAPHY. 


(L. C. Card No. Mic 59-4327) 
Charles Edward Aughtry, Ph.D. 
Brown University, 1959 


Lynn Riggs (1899-1954) was a writer known chiefly as 
a folk dramatist who wrote about the people of his own 


native area, northeastern Oklahoma; over half of his 
twenty-eight plays are set in this locale. Between 1930 
and 1941 he had only four plays produced on Broadway, but 
he has a strong reputation among amateur theatrical groups 
throughout the United States. 

The purpose of this study was to gather together here- 
tofore uncollected information concerning Riggs’ life, the 
composition of his works, and the reception of them along 
with an evaluation of his plays as works of art. After an 
introductory chapter, five chapters are devoted to the five 
periods of Riggs’ career--from his days at the University 
of Oklahoma to his death in New York in 1954. Two ex- 
tended chapters consider his most important writing, his 
regional plays, with special attention to Roadside, Green 
Grow the Lilacs, and The Cherokee Night. 
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A relatively small amount of formal commentary on 
Riggs and his writing exists; thus the present writer’s 
information comes largely from reviews of production of 
Riggs’ plays, Riggs’ scrapbook, and personal interviews. 
His unpublished manuscripts have been furnished by Riggs’ 
literary executor and by the President of the Lynn Riggs 
Memorial in Claremore, Oklahoma, Dr. Noel Kaho. 

Riggs was essentially a literary dramatist, a poet in 
the theatre. From early in his career he demonstrated 
his artistic integrity and his commitment to the art of the 
dramatist. He was sensitive to the spoken word and wished 
to use language in the theatre as the Irish writers had ear- 
lier in the century. His rich, authentic dialogue is perhaps 
the outstanding feature of his plays taken as a group. He 
wrote many naturalistic plays in which the uncultivated 
language of the characters is poetic while being realistic, 
as well as several plays using poetry and poetic effects. 

Throughout his career Riggs was well-known on the 
professional stage, but was also identified with America’s 
extensive theatre beyond Broadway. He was several times 
a guest director in community and university theatres 
where he directed his own plays. 

Lynn Riggs’ contributions to American drama are con- 
siderable although his plays have never been given adequate 
recognition by professional critics, partly because of their 
place in the commercially unsuccessful folk drama move- 
ment. However, Riggs stands as one of the two outstanding 
writers of American regional drama. 

Microfilm $2.35; Xerox $8.20. 178 pages. 


LE RELATIVISME CHEZ PIERRE CORNEILLE. 
[FRENCH TEXT]. 


(L. C. Card No. Mic 59-4328) 


Jacques Georges Benay, Ph.D. 
Brown University, 1959 


Corneille’s reputation has long been that of a man who 
thought in terms of absolutes and created ideal characters 
striving for super human perfection. Few voices have 
been raised to question La Bruyere’s dictum that he por- 
trayed men as they ought to be. Furthermore, Lanson, in 
his attempt to define Corneille’s work in Cartesian terms, 
only strengthened this rigid interpretation by viewing him 
as a staunch exponent of the stoic virtues with honor, duty, 
reason and will power at the core of his whole drama, 
This only reenforced the once standard view of the Classic 
Age as a striving for static perfection based upon reason. 
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In the last thirty years, however, scholars have come 
to see this period in a different light and it is with these 
developments in mind that this study seeks to examine the 
role of Corneille in relation to the intellectual currents of 
his time and thereby to redefine his basic ideas on art, on 
man and on man’s condition. In the quarrel of the Ancients 
and Moderns, which runs throughout the century, an analy- 
sis of his theoretical writings indicates that he was un- 
willing to take a positive position or to suggest that he had 
found the ultimate truth. Opposed to any dogmatism, he 
did not believe that the sciences and the arts reach abso- 
lute perfection. To him, the contributions made by the 
Greeks and Latins, however great their worth, could not 
be regarded as final. The artist as well as the scientist 
had to take into account, as the Aristotelians refused to 
do, the changes that had occurred between antiquity and 
modern times. Corneille was not an outright Modern, for 
he was willing to work within the framework of the three 
unities but, conscious of the relativity of all things in time, 
he held that there could be no absolute rules in art. Only 
through experimentation can the artist approach his own 
answer. Corneille’s three Discours, indeed, show his 
reluctance to argue from a general principle. In that 
sense he derives rules in the inductive manner and follows 
not the Cartesian method but rather the empirical proce- 
dure expounded by Pascal and the Epicurean group around 
Gassendi. 

Being a pragmatist and convinced that man is essen- 
tially of a diverse nature, Corneille could not accept the 
notion of a hero a priori. For this reason his plays, far 
from advocating the stoic ideal show both the positive and 
the negative aspects of concepts such as honor, patriotism 
and religion. ‘Time after time devotion to these ideals 
takes a heavy toll in human suffering and may even end in 
moral bankruptcy of the individual. 

The common notion that Corneille’s heroes enjoy com- 
plete freedom of the will and action requires modification. 
It is true that they are submitted to chance, not to fate, 
and that they are able to act with relative freedom ina 
given situation. Nonetheless they are compelled to realize 
their limitations. Reason, love and happiness become in 
the Corneillian world relative - not absolute - values 
which are in turn a function of a complex reality, a world 
of contingencies. Consequently, man, is made to realize 
that the heroic action is only of a temporary nature and, 
if happiness is to be found, it is not in an absolute, such 
as glory, power or some great cause, but in the immediate 
present. On a higher level Corneille’s relativism appears 
to be both an extension of Renaissance humanism as rep- 
resented by Montaigne and a foreshadowing of the skeptical 
and critical spirit which appears toward the end of the 
XVIIth century. Microfilm $2.50; Xerox $8.80. 192 pages. 


SAMUEL BUTLER (1835-1902) AS SATIRIST 
(L. C. Card No. Mic 59-4710) 


Laurence Norman Black, Ph.D. 
The University of Texas, 1959 


Supervisor: Professor Joseph J. Jones 


Although Samuel Butler surely included satire in the 
wide reading of his youth, the absence in his works of ob- 





viously derivative material, and the scarcity of references 
to satirists and to satire as a literary genre, stultifies any 
attempt to attribute his satiric skill to the influence of 
specific predecessors. 

A nimble mind and a crippled soul, those prime ingre- 
dients of the satirist, made it not merely possible but im- 
perative that Butler criticize much, and that he season 
his criticism with wit. The painful sensitivity which was 
nearly fatal to his personality during the “horrors of child- 
hood and boyhood” made the adult writer peculiarly per- 
ceptive to all of the evils which had ever threatened him. 
Never an Olympian, Butler confined his attacks to targets 
which were essentially personal. Foremost were his par- 
ents, followed by all of the forces--Victorian ideas of 
marriage, family, and treatmentof children, the Church, 
the school, Darwinian science--which menaced intellectual 
freedom. Unrestrained by economic or social ties, he was 
able to satirize right and left, and let the gorge rise where 
it might. Not the least of his targets was Butler himself-- 
a fact which gives the lie to those who see Butler as an 
insufferable egoist. 

Conventional rhetorical terms are of limited use in 
attempting to describe Butler’s satire. In the absence of 
a universally acceptable definition of satire, Butler’s 
satire is here defined arbitrarily as criticism which seems 
both sincere and witty. Witty is intended to suggest clever- 
ness, quickness, and often a caustic tongue. Most of his 
satire involves verbal irony, in which the author states 
the opposite of what he really means, or natural irony, in 
which the situation is perceived to be opposite to the ex- 
pected, the desired, or the ideal. He habitually turned any 











‘proposition inside-out, upside-down, or end-for-end in 


order to reveal it in a new perspective. His penchant for 
cloaking his serious ideas with humor, though fatal to his 
purpose of reaching Victorian scientists and scholars, has 
enabled him to attract modern readers who reject the out- 
right preaching of much Victorian prose. Besides employ- 
ing the epigram, parody, analogy, and inversion, Butler 
used effectively two devices which may be called the juxta- 
position of the incongruous, and an ostentatious display of 
fairness which frequently boomerangs to discomfit the 
victim. The fairness, however, is not always feigned; 
Butler, by softening his blows just enough to convince the 
reader that he was motivated by sincerity, not malevolence, 
found a deadlier method than such patently one-sided at- 
tacks as that of Swift upon the Earl of Wharton. 

Neglected in his own lifetime, Butler’s works gradually 
became influential after about 1906. His ideas and points 
of view coincided with, if indeed they did not engender, 
those of a new generation of writers. Butler virtually 
lived again in the enormously influential Bernard Shaw. 

Butler achieved the only form of immortality which he 
wished: to be “on lips of living men.” That Butler lives 
today through the satiric element in his works rather than 
his philosophy is suggested by the continued popularity of 
The Way of All Flesh, the Erewhon books, and the Note- 








Books, in contrast to the relative oblivion of the works in 
which satire is less prominent. 
Microfilm $3.80; Xerox $12.80. 294 pages. 
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ON THE DEVELOPMENT AND CONCEPT OF 
GOGOL’S RELIGIOUS THOUGHT. 
[RUSSIAN TEXT]. 


(L. C. Card No, Mic 59-4598) 


Marianna Bogojavlensky, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Vladimir Sajkovic 


The year 1959 marks the commemoration of Gogol’s 
150th anniversary. A re-examination of certain basic 
aspects in his thinking is therefore appropriate. This dis- 
sertation is an attempt to clarify Gogol’s philosophical 
premises as reflected in his private correspondences and 
literary endeavor. It is ascertained that a sustained Chris- 
tian faith and moral consciousness determined and moti- 
vated Gogol’s attitudes in the course of his entire life. 

The evolution of his religious thought is delineated 
phase by phase; concomitantly an attempt is made to ex- 
amine and reconstruct significant ideological influences 
which helped to crystallize Gogol’s own convictions. It is 
felt that among such influences the searching and re- 
evaluating attitude of the Russian intelligentsia of Gogol’s 
time was of decisive importance. 

The structure of Gogol’s personal character is given 
special consideration because it is felt that certain ele- 
ments have been grossly misinterpreted or overlooked 
both by his contemporaries and by posterity. 

The present work is primarily based on Gogol’s private 
correspondences. Reminiscences of friends and contem- 
poraries have been used as confirmation whenever such 
sources appear to be fully reliable. Hitherto neglected 
biographical material has purposely been utilized to render 
as complete as possible a view. 

As Gogol’s works achieved wide celebrity, even before 
his death, an atmosphere of baneful misunderstanding de- 
veloped between the artist and his critical public. Lulled 
by the seemingly carefree humor of Gogol’s early works, 
his readers were not prepared to perceive an earnest 
profundity in him. Prominent literary critics institutional- 
ized the confusion with their authoritative proclamation 
of a new “natural school” in Russian literature, founded 
and spearheaded by Gogol in a sharply satirical vein. 
Gogol’s work was interpreted as a shrewdly subtle delina- 
tion of the myriad ailments that plagued Russia. Conse- 
quently Gogol’s work was dragged into political imbroglio 
and misused in the interest of a shallow socio-political 
criticism. 

To intensify the confusion, representatives of the major 
intellectual movements all acclaimed Gogol with equal en- 
thusiasm and equal arbitrariness as their spokesman. So 
eager were they to identify Gogol with their own factions 
that his point of view was totally disregarded. Gogol tried 
in vain to underscore his attitudes; he met failure in the 
face of bigotry and lack of understanding: his integrity 
was proclaimed questionable and his mind deranged. 

Even today, while Gogol is universally acknowledged 
as an accomplished artist, opinion differs widely as to the 
interpretation of his essential ideological standpoint and 
its significance in the subsequent development of Russian 

thought. The image of “two Gogols” still stubbornly per- 
vades the image of the writer. Significantly enough such 
a common dualistic approach even today coincides with 
the interpretation given to him in the Soviet Union. 
Today, both in the East and in the West, Gogol is cate- 
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gorized most commonly as a literary virtuoso, as a sig- 
nificant social satirist or a humanitarian. When reference 
is made to his innermost ideas, he is dismissed as a sick 
genius who through an emotional crisis was driven to a 
morbid impressionability that eventually destroyed the 
artist inhim. Yet, in this analysis conclusions indicate 
that neither an emotional crisis nor insanity were the 
cause of Gogol’s turn to an all-inclusive religious pre- 
occupation, 

The dissertation on Nikolai Vasilyevich Gogol’s reli- 
gious quest is written in Russian. 

Microfilm $2.00; Xerox $6.60. 137. pages. 


DIE GRENZEN DER SPRACHLICHEN 
MITTEILUNG BEI GOETHE (BIS 1786). 
[GERMAN TEXT}. 


(L. C. Card No. Mic 59-5159) 


Achim Bonawitz, Ph.D. 
Princeton University, 1959 


This study deals with the problem of communication 
by means of language as it appears in the biographical 
documents and works of Goethe before the year 1786. The 
effectiveness or failure of language as an instrument of 
human or poetic communication is a theme with which the 
young Goethe was insistently preoccupied. The following 
dissertation, written in German, confines itself to a dis- 
cussion of the limitations inherent in language as Goethe 
seems to have experienced it before his Italian journey. 

Each chapter contains two major parts. The first deals 
with Goethe’s personal views of the limitations of language 
as a means of communication. In the second part of each 
chapter the role of these limitations in Goethe’s works is 
examined. 

I. Das Wort als unvollkommener Ausdruck, In the 
first chapter Goethe’s view of language as an imperfect 
medium of expression is demonstrated. The young Goethe 
often feels that the immediacy and energy of his emotions 
cannot be adequately conveyed. Language is not sufficiently 
expressive; it cannot do justice to the totality and diversity 
of his experiences. Only a small part of his inner life can 
find expression in language. 

Werther, in his search for absolute artistic and verbal 
expression, fails to express and communicate his feelings. 
Wilhelm Meister also becomes aware of the limits of lan- 
guage, but, in contrast to Werther, experiences this in- 
sufficiency less intensively and without tragic conse- 
quences. Tasso recognizes the limitations of “common” 
language, but strives to achieve authentic expression in 
his poetry. 

Il. Das Verhaltnis von Wort und Begriff. The funda- 
mental role of the relationship between word and concept 
in Goethe’s thinking about language is treated next. For 
Goethe the word is above all a conveyor of meaning. He 
opposes the use of words as mere formulas. In his opinion 
generalized concepts do not include the characteristic 
variety of the particular case or the present moment. In 
the use of empty, vague, or inadequate concepts Goethe 
sees a main cause of the failure of verbal communication. 
The importance of Anschauung in forming “live” concepts 
is elaborated. 
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Ill. Aussage und Verstehen. Here the interdependance 
of speaking and understanding is examined. The fact that 
two people cannot have the same concepts of the meanings 
of the same words complicates and limits communication. 
Goethe discovers that the use of words inevitably causes 
misunderstanding, false interpretations, wrong applica- 
tions, and confusion. True understanding can only be ap- 
proached by penetrating the “external” and imperfect 
means of communication and reaching the “inner” content 
of the words communicated. 

IV. Die Behinderung der sprachlichen Mitteilung durch 
die Umwelt. This chapter discusses the negative effect of 
the listener and the environment upon the speaker. The 
presence of a large audience often restricts or prevents 
Goethe from communicating his thoughts or feelings. 
Privacy, agreement, and understanding are considered 
prerequisites of successfull communication. In the second 
part of the chapter the effect of other people upon Tasso, 
Werther, and Wilhelm Meister and their inabilities to 
communicate themselves are described. 

V. Das Schweigen. The last chapter shows that the 
difficulties and limitations of communication often cause 
Goethe to maintain silence. Whereas the young Goethe 
deplored his inability to express what he felt compelled 
to say, in the later Goethe the tendency towards deliberate 
silence becomes increasingly more significant. Goethe’s 
silence, however, indicates not only his arrival at the 
limits of verbal communication, but must also be consid- 
ered as positive communication. Goethe succeeds para- 
doxically in widening the limits of language by partial 
concealment, suggestion, and indirect communication. 

The Steigerung of the effectiveness of communication by 
means of silence, of poetry and music is exemplified 
mainly by Egmont and Wilhelm Meisters theatralische 
Sendung. Microfilm $2.75; Xerox $9.60. 212 pages. 




















THE POEM OF COMPLIMENT IN THE 
ENGLISH RENAISSANCE 


(L. C. Card No. Mic 59-5754) 


Thomas Henry Cain, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Merritt Y. Hughes 


One of the most frequently practiced forms in Renais- 
sance occasional literature, the poem of compliment may 
be defined as a lesser praise, addressed to a figure of 
subroyal rank and complimenting him on his virtues and 
achievements. My main interest has been to trace the 
use made in such poems of the traditional rhetorical pat- 
tern for personal praise. This pattern is extremely con- 
sistent historically. Probably originating with the Greek 
sophists (whose specialty was the epideictic or ceremonial 
oration), it was described by the classical rhetoricians, 
and taught in Renaissance grammar schools as the theme 
laus from Aphthonius’ Progymnasmata. In Aphthonius, the 





pattern begins with a proemium expressing the quality of 
the subject (often a statement of authorial inadequacy), 
followed by the topic of antecedents or genus (race, home- 
land, ancestors, parents), upbringing (signs of promise in 
youth are important), the essential topic of deeds (res 





gestae) divided into virtues of mind, body, and fortune, an 
outdoing or heightening comparison to some famous worthy, 
and an epilogue expressing good wishes or holding the sub- 
ject up as public exemplar. This pattern furnishes dispo- 
sition as well as invention of a praise. In general, the full 
list of Aphthonian topics is understood to be proper to the 
highest form of personal praise, panegyric of a king. 

Two powerful concepts in Renaissance poetic--decorum 
and the instructive function of poetry--help adjust the lauda- 
tory pattern to the purpose of compliment, the praise of a 
subroyal figure. Following decorum (based ultimately on 
social rank), the poet fits his compliment to the lesser 
rank of the subject by utilizing the middle style and such 
lesser poetic kinds as epistle, epigram, and sonnet, choos- 
ing his topics from the encomiastic pattern selectively, 
and using restraint in amplifying his matter. Also, there 
are certain variations of the laudatory forms appropriate 
to particular occasions; these are described by Scalinger. 
To fulfill the didactic function of the poem, the poet fre- 
quently idealizes his subject to provide a better example 
for emulation, employs antithetical or satirical topics of 
blame as counter-examples (often drawn from abuses 
vilified in contemporary satire), and sometimes writes 
the special form of praise known as paraenesis where 
wounsel and precept replace the major topic of praise by 
deeds. 

Though not falling properly within the present subject, 
royal panegyric is worth examination to clarify the nature 
of a full personal praise. Drummond's encomium of James 
I, Forth Feasting, provides an excellent example of the 
total Aphthonian pattern employed for disposition as well 
as invention and splendidly amplified to achieve an almost 
hymnic effect. The Aphthonian topics are illustrated fully 
in the panegyrics on James’s accession and Cowley’s ode 
on the Restoration but their disposition ignored. 

The poem of compliment is a diminished form of this 
royal praise. It is best represented by Jonson who, in his 
epistles and epigrams, wrote it with vigor and polish. 
Jonson’s compliments generally focus on the topic res 
gestae with the other topics treated selectively, though 
some of them are always present. His didactic intention 
in this form is unmistakeably clear. Donne’s compliments 
in his verse epistles are less instructive, though elabo- 
rately hyperbolic in their rhetorical pose of authorial 
prostration. Daniel’s epistles of compliment are familiar 
in tone and have a strong paraenetic bent. Other important 
poets of compliment are Herrick, Cowley, and Dryden. A 
special subtype of compliment, celebration of the great 
country house, originates with Jonson’s To Penshurst, is 
imitated by Carew and Herrick, and ends with Marvell’s 
Upon Appleton House. Here the rhetorical directions for 
the praise of a locus combine with the Aphthonian topics 
of personal praise to provide a uniquely successful type 
of compliment. © 

Microfilm $4.30; Xerox $14.40. 333 pages. 
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LITERARY CRITICISM IN SOUTHERN PERIODICALS: 
1828-1860. 


(L. C. Card No. Mic 59-5541) 


Richard James Calhoun, Ph.D. 
The University of North Carolina, 1959 
Supervisor: C, Hugh Holman 

This study is an examination of the literary criticism 
in ten Southern ante-bellum periodicals: (1) The Southern 
Review, (2) The Southern Literary Messenger, (3) The 
Southern Literary Journal, (4) The Magnolia, (5) The 
Southern Quarterly Review, (6) The Orion, (7) De Bow’s 
Review, (8) The Southern Literary Gazette, (9) TI The Sout South- 
ern and Western Monthly Magazine and Review, ‘and (10) 
Russell’s Magazine. Chapter I undertakes a summary of 
the predominant attitudes towards criticism together with 
a discussion of some of the more significant critical prob- 
lems touched on in the periodicals. My findings are that 
in spite of some lip service to romantic criticism (par- 
ticularly to Coleridge and Wordsworth and in a lesser 
degree to the genial criticism of the Dial or the Demo- 
cratic Review), Southern periodical critics remained pri- 
marily judicial in their attitude and formalistic in their 
approach. 

In Chapter II a judicial approach to criticism is shown 
to have mitigated against any large scale puffery of native 
literary works. The predominant critical tradition re- 
mained judicial even in the 1850’s, keeping up at least the 
pretense of objectivity even when reviewing “unfriendly” 
Northern works. In fact, the political situation of the late 
1840’s and 1850’s tended to reinforce the judicial standards 
of the earlier period and check the development of a more 
genial criticism. The South found that the best defense of 
its culture was a counterattack which compared the more 
industrialized Northern society unfavorably with its own. 
My conclusion is that Southern critics tended to hold to 
the judicial ideal in criticism as part of their deliberate 
choice of the path of conservatism. 

In Chapter III the view of the dignity of human nature 
as expressed in the writings of the American Transcen- 
dentalists is shown to have been far too optimistic for 
Southern critics. 

In Chapter IV Byron’s great popularity in the South is 
reaffirmed. But the point is made that his poetry repre- 
sented the limited kind of romanticism that could be ac- 
cepted by critics who throughout the ante-bellum period 
still adhered in some degree to neoclassical yardsticks. 
There was a genuine critical admiration for Wordsworth 
in the 1840’s and 1850’s, but in a large measure for his 
application of the common-sense standards of truth and 
accuracy to the artificialities of poetic diction. Longfel- 
low was granted a high rank among American poets, but 
he did not escape judicial criticism or achieve the unani- 
mous approval Bryant did. 

In Chapter V my examination of the articles on fiction 
reveals that although Southern periodical critics had no 
codified theory of fiction, the judicial and formalistic 
attitude toward the criticism of poetry tended to extend 
over into the criticism of fiction. The high critical regard 
for Bulwer-Lytton, Cooper, Scott, Dickens, and Simms is 
reaffirmed, but none is found to have been free from the 
application of judicial principles. 

A selective check list of critical articles that appeared 
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WILLIAM DEAN HOWELLS AS A SATIRIST 
(L. C. Card No. Mic 59-5883) 


George Cabell Carrington, Jr., Ph.D. 
The Ohio State University, 1959 


Using concepts from Northrop Frye’s Anatomy of Criti- 
cism (Princeton, 1957), one can profitably approach the 
novels of William Dean Howells as anatomical and satiri- 
cal essays, in which he finds deviations from moral social 
standards, and makes those deviations absurd and gro- 
tesque. Here, fiction is illustration within the essay, and 
the author is always present in some guise. There is a 
clear progression in Howells’ life work from light satire 
to a grim, often ironic satire on misconceptions (of society 
and life) caused by incorrect intellectual systems. His 
satiric technique, explored experimentally at first, is 
later fully used to reveal attitudes. 

In his first books Howells reveals an interest in ways 
of perceiving and ordering life. In Venetian Life he de- 
develops a persona, an “I,” consciously separate from the 
alien Venetian world, and experiments with symbolic use 
of point of view. In Suburban Sketches his developed tech- 
niques help him to lightly satirize American life, and he 
introduces a blend of explanatory essay and illustrative 
fiction using the double point of view of the “I” and an 
observed observer. In Their Wedding Journey he extends 
the range of satire and action, experiments with devices 
for making real life fantastic and meaningful, and uses a 
team of observers along with the “I.” 

Like his later work, Howells’ apprentice novels of the 
1870’s satirize codified, “Literary” attitudes which, ac- 
cepted by well-meaning people, lead to erroneous actions. 
In A Chance Acquaintance and The Lady of the Aroostook, 
Boston snobs are “Literary”; in inA Foregone Conclusion, 

a priest and an artist are. Oppressive chance appears in 
these novels. As the bulk of dramatic fiction increases 
here, overt essay-elements decrease. Howells is now 
most significantly present in his generalizations, which 
make characters and actions typical, and in his functional 
use of authorial uncertainty. 

The mature novels of the 1880’s satirize major social 
problems connected with false perceptions and conceptions. 
In A Modern Instance Howells skilfully makes the condemn- 
ing Bostonians as absurd and inadequate as the condemned 
Hubbards. In The Rise of Silas Lapham, chance and a 
false social code help to ruin the gently satirized Lapham, 
who, with Tom Corey and Penelope Lapham, breaks through 
to a perception of reality. In A Hazard of New Fortunes, 
a search for correct perception becomes a theme, espe- 
cially in the house-hunting section, and reacts continually 
with the themes of complicity, helplessness, and ironic 
chance; finally the passive artistic observer is tragically 
helpless. 

In the 1890’s Howells grows fatalistic and ironic. His 
characters live in a world of chance and evil. Using in- 
cident and point of view symbolically in The Shadow of a 
Dream, Howells satirizes the belief in certainty and 
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security, and wraps evil in uncertainty too. The World 
of Chance develops the theme of chance explicitly and in- 
tensely, but then denies it explicitly. A Traveler from 
Altruria, Howells’ major ironic novel, reveals not only 
American evils but the corruption of American intellec- 
tuals. In The Landlord at Lion’s Head, the aggressive 
Jeff Durgin, shaped to evil by the corruption of self and 
society, rejects the reality shown him by Westover, the 
artist-observer. In The Kentons, evil is dominant; a sym- 
bolic decent family are harried and driven from their 
home to New York and Holland by several overtly sadistic 
intruders. The mood of patient endurance suggested here 
is Howells’ final position. 

Microfilm $4.25; Xerox $14.20. 330 pages. 














GIDE ECRIVAIN DU JOURNAL ET HOMME 
DE LETTRES: ETUDE BASEE SUR UN REPERTOIRE 
ANALYTIQUE ET CRITIQUE DU JOURNAL. 
(VOLUMES I AND Il). 
[FRENCH TEXT]. 


(L. C. Card No. Mic 59-5951) 


Gérard Philippe Cleisz, Ph.D. 
The Ohio State University, 1959 


In spite of differences of opinion regarding the literary 
value of Gide’s diary, it would be dangerous to minimize 
its importance for any serious study of him. His Journal, 
one of the most resolutely sustained diaries ever kept by 
an important writer, is the richest source of information 
we have on his personality, thought, literary ideas, themes. 
But they are buried in a mass of daily observations. The 
dissertation presents a systematic analytical repertory of 
quotations on chosen subjects, and each major grouping of 
these quotations is preceded by a commentary synthesizing 
Gide’s ideas on the subject. 

For each chapter, the quotations under each heading 
are arranged chronologically in order to trace the evolu- 
tion of Gide’s thought. Numerous rubrics give a detailed 
idea of the subject matter under scrutiny, and certain pas- 
sages have been quoted extensively in order to respect the 
total meaning. The repertory makes it possible for the 
reader or researcher to follow clearly and precisely many 
different aspects of Gide’s thought. In the rich mine of 
materials which the Journal provides it was necessary to 
make a choice. That choice is implicit in the title of the 
dissertation which has two major divisions. 

In order to place Gide in the proper perspective of 
diary writing, especially as practiced by contemporary 
authors, Part One outlines the genre’s recognized charac- 
teristics, its types, its evolution. Some of the main fea- 
tures of Gide’s Journal are then analyzed with special 
attention given to it as a source of materials for creative 
works. The repertory permits us to see Gide Writing his 
diary, explaining its purposes and judging with his usual 
perspicacity its merits and faults. 

Part Two presents a picture of Gide the writer and 
man of letters as revealed in his diary. He feels very 
strongly about his literary vocation and the value of his 
works, Only through artistic perfection will they survive. 
But Gide is haunted by the fear that death will prevent him 
from saying what he has to say and what no one else can 





say for him. Perfection can be achieved only through 
patience and incessant effort, and the Journal serves as 

a valuable training and means of practicing those virtues. 
The repertory shows Gide at work, in need of solitude, 
worrying about the time he wastes and about the impos- 
sibility of resisting all kinds of distraction. But, whatever 
the difficulties, Gide overcomes them and frequently re- 
veals himself as carried away by the joys of literary 
creation. 

The repertory allows us to follow with precision his 
ideas about the artist’s disponibilité and engagement. As 
an artist, he wants to remain free from all interference, 
and he urges his would-be disciples to maintain their own 
originality. He insists that his occasional participation in 
contemporary events has nothing to do with his creative 
work. Art is art, and a work of art must be judged only 
from the esthetic viewpoint. It cannot prove anything. 
Gide applies his inborn feeling of disponibilité to his crea- 
tive work. The creator in him easily “becomes” his char- 
acters. Consequently the je he uses as the basis of his 
creative works is very authentically the “other.” But this 
depersonalization of the artist is far from being real im- 
personality, since the good artist, following the dictates 
of an inner urgency, is impelled to write what he writes, 
thus participating actively in his creation. 

In judging the literature of his time, Gide keeps his 
esthetic principles in mind. And it is as works of art that 
he wishes his writings, embodying his concept of humanism, 
to be transmitted to other generations. 

Microfilm $5.95; Xerox $20.60. 465 pages. 











A STUDY IN THE AESTHETICS OF TASTE IN 
AMERICA: THE ROLE OF COMMON SENSE 
PHILOSOPHY IN THE LITERARY CRITICISM OF 
THE BOSTON ANTHOLOGISTS. 


(L. C. Card No. Mic 59-5711) 


Verle Dennis Flood, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Charles T. Miller 


The major themes of this study were drawn from essays 
and reviews published in The Monthly Anthology, and Bos- 
ton Review from 1803 to 1811 under the auspices of the 
Anthology Society. The presentation of these themes--- 
common sense or moral sense philosophy, an aesthetics 
of taste, the man of taste, and the Course of Empire--- 
followed from a somewhat sweeping general thesis: that 
in styling themselves after the ideal of the eighteenth- 
century gentleman, especially his devotion to a national 
culture, the Anthologists pledged themselves to an aesthet- 
ics of taste inextricably allied with common sense phi- 
losophy. 

The specific claim of this study is that the role of com- 
mon sense philosophy in the literary criticism of the An- 
thologists were the various applications of the principle 
of the common good conceived as a criterion of art. The 
initial chapter attempts to reveal in the writings of Anthony 
Ashley Cooper, Lord Shaftesbury, an emphasis in the tra- 
dition of taste emerging from an appeal to common sense 
prompted by the seventeenth-century attack upon innate 
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ideas; and to identify the notion of common sense as the 
social hypothesis of rationalism, or the principle of the 
common good, conceived as an inclination in the emotional 
nature of man. ) 

As a result of the issue of a standard of taste, which 
arose in England during the 1750’s, Shaftesbury’s emphasis 
upon ethical taste became fused with the Addisonian em- 
phasis upon taste as aesthetic pleasure. By 1790 Shaftes- 
bury’s notion of common sense had become a legacy of an 
aesthetics of taste. Common sense thus had its most sig- 
nificant application as the eighteenth century’s standard of 
taste: in articulating the conduct of human affairs of the 
Republic with the principle of the common good as an ele- 
ment of the notion of taste, American writers made an 
aesthetics of taste the official aesthetics of the culture of 
empire in America. 

In the realm of literature, taste involved an excellence 
of language in the sense of an effective communication of 
ideas or images to the imagination. Crucial to such effec- 
tiveness was perspicuity of language; hence the danger. 
which the Anthologists found in the philology of Noah Web- 
ster, the danger of encouraging the coining of new words 
and the use of barbarisms at the expense of clarity. Such 
effectiveness depended especially upon embellishment or 
the use of figurative language; yet the Anthologists found 
American writers especially wanting of elegance. With 
common sense the standard of taste, the artist in his 
ornamentation of objects was not to place a false value 
on things, thus corrupting rather than cultivating that ex- 
cellence of judgment or good taste so fundamental to the 
culture of empire. 

The devotion of the Anthologists to an aesthetics of 
taste had an important source in the obligation of class. 
The culture of empire had its center in the education of 
the gentry in the arts and sciences. The Anthologists 
were involved, moreover, in a major schism in the culture 
of empire, or in a revival of polite learning in opposition 
to the celebration of the moral superiority of the untrained. 
Their concern for excellence of taste thus derived from an 
effort to preserve the foundation of the society of rational- 
ism conceived as the prevalence of the general interest 
over the private: balanced judgment, or the identity of the 
man of taste. In their literary criticism is found a rigor- 
ous application of the doctrine of beauties and faults. Thus 
did they achieve the particular form of balanced judgment 
in their literary criticism required by common sense: an 
avoidance of the extremes of the fulsome and the scurrilous. 

The most important application of common sense as a 
criterion of art was the call for a national literature as a 
polite literature of equal excellence with that of England’s 
Augustan Age. This call for a national literature took the 
form of the doctrine of the progress of polite literature. 

It was this doctrine which provided the critical reviews of 
the Anthologists with the elements of literary history, a 
comparative evaluation of authors, and the criterion of 
equal excellence. 

The Anthologists called for a national literature as a 
polite literature not in the spirit of apish imitation of 
English literature---as advocates of another tradition of 
literary nationalism in America have always charged. 
They demanded equal excellence with English literature 
of the Augustan Age in a spirit of vindication: a polite 
literature was the social hypothesis of rationalism, or the 

principle of the common good, conceived as a literary 
program, and the achievement of a polite literature as a 
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THE SINGLE VISION: A STUDY OF THE 
PHILOSOPHY AND THE FORMS OF ITS 
PRESENTATION IN THE WORKS OF 
WILLIAM FAULKNER. 
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Joseph Gold, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Frederick J, Hoffman 


This study attempts to trace the objectives and limita- 
tions of the moral themes in the novels of William Faulk- 
ner. This involves re-interpreting each novel with a view 
to its overall implications rather than emphasizing indi- 
vidual scenes or Faulkner’s use of language or syntax. 

The value of my approach is that it attempts to discover 

a unity in Faulkner’s work that has hitherto gone unde- 
tected. Insistence on such a unity naturally involves oppos- 
ing the critical tendency of recent years which sees a radi- 
cal change of view in Faulkner’s work from a cosmic pes- 
simism to a pronounced optimism and the assertion of 
moral values. 

The Nobel Prize address, however, is not an anomaly. 
A close examination of the early work reveals that moral 
concerns have always been at the heart of Faulkner’s 
novels and that only a change of emphasis and a loss of 
fictional control have caused the constant themes to be- 
come obvious, with subsequent surprise to superficial 
readers of the early work. It seems that in recent years 
Faulkner has come to view himself as a spokesman for 
modern man. The need to speak more and more directly 
has increased in urgency until in A Fable we witness an 
assertive and overtly didactic tone and a heavy-handed 
restatement of the need for Christian ethics. 

The basis of Faulkner’s beliefs, as I have tried to ex- 
tract them from the novels, is an ill-defined humanism. 
Faulkner is part theist, part humanist. He believes in 
God, but has always held man responsible for his history. 
Man is never represented in the novels as the helpless 
victim of an indifferent cosmos. But Faulkner cannot 
explain how to take “the leap” to faith necessary to the 
behavior that he advocates, and he cannot reconcile his 
belief in free will and determinism. His work continually 
begs these questions and falls back on the assertion that 
the Christian ethic must be made the basis of a workable 
society. The Christian theme is an important part of The 
Sound and the Fury, Light in August, Soldiers’ Pay, A 
Fable, and Requiem for a Nun. 

I see three principal types of organization in the novels 
and therefore divide this study into three books. The first 
examines the novels which assert or at least clearly em- 
phasize the “values” or “verities” mentioned in the speech 
at Stockholm. These are “The Bear,” Intruder in the Dust, 
Requiem for a Nun, and A Fable. The second part examines 
those novels which depict a contrast between successful and 
unsuccessful attempts to cope with the human predicament. 
Such novels are The Sound and the Fury, As I Lay Dying, 
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The Wild Palms, and Light in August. The third part deals 





with those novels which reject society as Faulkner sees it 
in its most sordid and materialistic aspects. These novels 
are Sanctuary, Pylon, Absalom, Absalom!, The Hamlet, 
and The Town. They imply that an alternative to the chaos 
presented must be found. Life is intolerable for victims 
of society like Temple Drake of Sanctuary. Faulkner tries, 
through such characters, to convey to the reader the hor- 
ror of a valueless world. In this last group of novels, he 
implies the need for a humanistic alternative by empha- 
sizing the dehumanization of society. 

The appendix briefly explains the moral import of 





Soldiers’ Pay, Mosquitoes, Sartoris, and The Unvanquished. 








These are not complex or difficult works, and by Faulk- 
ner’s standards their artistic quality is slight. But they 
too bear the mark of the involved writer who wishes to 
improve society because he believes that it is worthy of 
improvement. Microfilm $5.35; Xerox $18.80. 418 pages. 


THE ARTIST AS HERO IN BRITISH FICTION, 
1890 TO 1930. 


(L. C. Card No. Mic 59-6053) 


Gerald Jay Goldberg, Ph.D. 
University of Minnesota, 1958 


While it is impossible to limit the genesis of the artist- 
hero to any single cause, among the forces operative in 
producing him one may list: romantic emphasis on indi- 
vidualism, decline of the patronage system, Byron and the 
Byronic myth, the Aesthetic movement. Stemming from 
the confession form popularized by Rousseau, the English 
Kunstlerroman had its rudimentary beginnings in the first 
fictional characterizations of Byron. The early portraits 
of the artist, by and large, present a hero who is willing 
to subordinate his art because of strong social impulses 
to societal demands. By the fin de siécle, however, a new 
type of artist has developed, one who is more concerned 
with rhetoric than reform, with introspection rather than 
insurrection. Nevertheless, in the modern novel both the 
“active” and the “passive” artist-hero are represented, 
the former in romances and adventure stories, the latter 
in works primarily concerned with character analysis. 
Both of these artist types exhibit certain characteristics 
in common, features drawn from a stereotype of the artist. 

Probably no one has done more to establish the popular 
image of the artist than Henry Miirger. In his Scénes de 
la Vie de Boheme, Miirger gilded the attic squalor of a 
group of young painters living in Paris and created aglamo- 
rous legend. George DuMaurier’s Trilby perpetuated the 
myth. According to the stereotype, the artist is a Bohe- 
mian; his dress is flamboyant, his manners eccentric, his 
love life illicit, his purse meager, his face bearded, his 
hair flowing, and his contempt for the Philistine unbridled. 
A recent embellishment on the cliché is that the artist is 
a neurotic as well. 

An often duplicated pattern with variations in artist- 
novels illustrates the conflict the hero experiences be- 
tween his needs as an artist and the pressures of society. 
Repeatedly he is presented with the necessity of choosing 
between his work and the people who link him to life; 
rarely is he able to reconcile the two. The threat to the 











artist’s willing absorption in his art most commonly takes 
the form of a binding love relationship. When the incursion 
of life proves too enervating, and the artist’s role as a 
productive being becomes untenable, self-destruction is 
often the result. 

The estrangement of the artist from the predominantly 
middle-class culture which flourished in Great Britain 
during the years 1890 to 1930 is mirrored in the fiction of 
the period. In artist-novels this estrangement takes four 
relatively distinct forms, though in individual books these 
may overlap. The first involves a retreat into Bohemia 
where the creative personality can ally itself with other 
sympathetic spirits desirous of a maximum of personal 
freedom and a minimum of outside interference. Isolation, 
the second, implies a strong emphasis on subjective reality 
and a greater reliance on “inner direction” than is to be 
found among Bohemians. The two remaining types of 
estrangement are exile and suicide. 

In spite of the manifest advantages in employing the 
artist as hero, apparent in the plethora of portraits of the 
artist which appeared between 1890 and 1930, the use of 
the artist as the central character in a novel does have 
limitations. First, the novelist must project into fiction 
a figure whose commitments to art make him both non- 
active and non-dramatic. Second, the writer of an artist- 
novel is confronted with the problem of describing the 
creative act, a process which even Freud found “inacces- 
sible.” The third difficulty concerns the necessity of deal- 
ing objectively with autobiographical material. The short- 
comings of many artist-novels are attributable to the un- 
successful handling of one or more of these three problems. 

The principal authors treated are: Gissing, Moore, 
Joyce, Lawrence, Huxley, and Maugham. 

Microfilm $4.05; Xerox $13.60. 314 pages. 


EUDORA WELTY’S FICTION 
(L. C. Card No. Mic 59-4719) 


Albert Joseph Griffith, Jr., Ph.D. 
The University of Texas, 1959 


Supervisor: Professor Philip Graham 


This paper attempts to study all of Eudora Welty’s 
published fiction -- her uncollected short stories as well 
as her novels and short story collections -- in order to 
analyze the techniques which shape her art. Miss Welty’s 
own excursions into literary theory (especially her book 
Short Stories and her articles “How I Write” and “Place 








in Fiction”) are examined for the insights they give into 
her conscious craftsmanship. 

The wide variety of experimental techniques found in 
Miss Welty’s limited fictional output is shown to be a re- 
sult of her insistence upon the artist’s right to make daring 
creative choices in seeking beauty of form in the material 
of his imagination, passion, and sensitivity. The esthetic 
achievement of Miss Welty’s fiction is seen to grow from 
many factors, the foremost of which is the auro of “place.” 
Place to Miss Welty is not just setting but all the circum- 
stances external to the characters; it is used not only to 
link the characters and action of a story with the physical 
reality of an actual (and hence credible) world, but also 
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with the temporal reality of history and the metaphysical 
reality found in the mythic consciousness of mankind. 
Characterization, a second important element, is shown 
to be developed largely through an individualized approach 
to the stream of consciousness technique and through the 
ability to make characters part of a real cultural milieu. 
Two types of characters -- intellectual primitives (chil- 
dren, Negroes, poor whites) and intellectual grotesques -- 
are seen to be used for the special effect their naive or 
distorted points of view can give. Mastery of moods (es- 
pecially humor, satire, and fantasy) is pointed out as 
another major contribution to Miss Welty’s success. Her 
unique prose style is shown to draw much of its power 
from her skillful use of colloquial language, rhythm, im- 
pressionistic word painting, and occasional deliberate 
obscurity. Her “only theme” -- human life -- is revealed 
as emphasizing primarily the mystery of personality, love 
and separateness in human beings, and the quest for the 
fleeting moment. Finally, these technical elements of her 
craftsmanship are seen to derive their clarity and focus 
from her highly individual artistic vision, which, though 
not broad and forceful like William Faulkner’s “regional” 
and sociological vision, is nevertheless psychologically 
profound and acute within its self-prescribed limitations. 
Microfilm $2.75; Xerox $9.60. 212 pages. 





THE USES OF THE TERM “BAROQUE” IN MODERN 
ENGLISH LITERARY CRITICISM 


(L. C. Card No. Mic 59-5075) 


William Harrison Halewood, Ph.D. 
University of Minnesota, 1959 


Supervisor: Samuel H, Monk 


Since the stylistic analysis and the rehabilitation of 
baroque art began early in this century (most importantly 
in the work of Heinrich W6lfflin) literary critics have 
interested themselves in establishing a baroque literature. 
(René Wellek’s excellent article “The Concept of the Ba- 
roque in Literary Scholarship,” Journal of Aesthetics and 
Art Criticism, V, 1946, 77-109, provides a history of 
Wolfflin’s assimilation by literary studies.) English ba- 
roque literature is ordinarily discussed under two heads: 
(1), style, which often involves the literary critic, if he 
attempts analogies with the visual arts, with Wédlfflins 
famous “Categories,” or with terms like secentismo, 
concettismo, and Marinism if he postulates a general 
European literary baroque; (2) “content,” which for most 
critics has meant a connection of some kind with the 
Counter-Reformation. This thesis attempts to show that 
WoOlfflin has only the most limited usefulness in literary 
studies ( in which it follows Wellek) and that the “content” 
of baroque art and literature is too various to be useful 
as a criterion of baroqueness. 

In some very recent criticism there are signs that 
“Mannerism,” a term recently borrowed from art history, 
will eventually take over an area which critics have been 
calling baroque. Most accounts of “Mannerism” in art 
history deal in a kind of epochal or cultural psychoanaly- 
sis: the “Mannerist mentality” is said to be “disillusioned,” 
“tense,” “doubting,” etc., to have, all in all, a set of char- 

















acteristics which makes a connection with the contempo- 
rary “Jacobean melancholy” hard to resist. Critics have 
not resisted it, and part of the business of this thesis is 
to give reasons for resistance. For one thing, Mannerism 
seems to be as easy to discover in the late century as the 
early. And elements of the baroque, which in the art his- 
torian’s scheme follows Mannerism, have been pointed out 
in Shakespeare. 

The conclusion reached as a result of a survey of theo- 
ries of Mannerism and the baroque (and of incidental uses 
of the words) is that a distinction between the two ought to 
be made, but that, due chiefly perhaps to England’s peculiar 
cultural position in the sixteenth and seventeenth centuries, 
the critic and the historian of English literature should not 
expect to find that for them theterms will describe epochs--. 
nor that they will describe in every case (e.g. Milton’s) 
the whole work of a single writer. In fact, a single poem 
may display both Mannerist and baroque features and 
require besides to be called “metaphysical,” or “Spenser- 
ian,” or “neoclassical.” None of these terms characterizes 
a work exhaustively; indeed, none of them tells us very 
much--which argues as well as anything can for the 
necessity of all of them. 

Microfilm $3.05. Xerox $10.60. 236 pages. 





A STUDY OF THE PROSE WORKS OF 
SIR EDMUND GOSSE, 1872-1907. 


(L. C. Card No. Mic 59-4802) 


George Graham Harper, Jr., Ph.D. 
Northwestern University, 1959 





Sir Edmund Gosse began his literary life as what Rich- 
ard Garnett called a proxenus, a representative of a foreign 
power in one’s own land. Gosse was proxenus to the mod- 
ern literature of Denmark and Norway in his earliest years 
of writing activity, but his interests soon shifted to the 
seventeenth and eighteenth century literature of England, 
from that to biography, and finally to autobiography. It is 
the intent of the dissertation to show the movement of 
Gosse’s interest from Studies in the Literature of Northern 
Europe (1879) to Father and Son (1907). 

Chapter I presents the work of Gosse as the proxenus 
of modern Scandinavian literature in England, and deals 
particularly with Gosse’s relations with Georg Brandes, 
the Danish critic. Chapter II deals more particularly with 
Gosse’s part in the introduction of the name of Ibsen into 
England. Gosse is shown to be the first writer to make 
Ibsen’s name known, is then shown helping to establish 
Ibsen’s reputation, but is also shown to be among the miss- 
ing when Ibsen’s work and name need defense against the 
abusive criticism of the 1880’s. 

Chapter III reviews the domposition of, first, Seven- 
teenth Century Studies (1883), which should have shown 














The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


Gosse the danger of publishing books with poor scholar- 
ship behind them, and then of From Shakespeare to Pope 
(1885), a book which is full of errors and of untenable 
judgments about the rise of English poetic “classicism.” 
A study of the controversy about the book which sprang 
from a long and trenchant review by J. Churton Collins 
shows that Gosse had given Collins some cause for 
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antagonism long before the publication of the inept book. 
The effect of the controversy on Gosse’s morale is then 
shown. 

Chapter IV studies Gosse’s place in the history of Eng- 
lish literary biography, sepcial attention being paid to his 
methods of research and his selection of subjects. Par- 
ticular attention is given to his The Life and Letters of 
John Donne (1899), and to Coventry Patmore (1905), both 
of which show Gosse’s increasing awareness of the nature 
of psychological factors in human affairs. 

Chapter V studies Father and Son (1907), a fictionally 
treated autobiography involving his father and himself 
during the first 21 years of his life. In this masterpiece 
Gosse shows his mastery of the art of “portraiture,” of 
skillful rapid establishment of character and psychological 
setting. Here for the first time in his writing career he 
was able to control his materials perfectly, for he could 
draw, first, on his The Life of Philip Henry Gosse (1890), 
and then on his own excellent memory. Father and Son, 
the first in a line of psychological autobiographies extend- 
ing down to our time, functions on three levels: (1) on the 
level of the story itself; (2) on the level of the interior 
history of the intellectual, psychological, spiritual develop- 
ment of the chief figures, seen as in increasing antagonism 
to each other, which is itself figurative of (3) the history 
of the age in its intellectual and spiritual development. 
Microfilm $2.80; Xerox $9.60. 214 pages. 











STRUCTURAL DESIGN IN 
THOMAS HARDY’S POETRY 


(L. C. Card No. Mic 59-6057) 


Donald Joseph Hogan, Ph.D. 
University of Minnesota, 1958 


Hardy’s structural designs suggest that an extraordi- 
nary degree of conscious craft has intervened between 
lyric impulse and finished poem. They are often highly 
formalized patterns, approaching the mechanical; they 
cleverly manipulate the reader’s mind and feelings. Most 
important, these patterns are frequently repeat ‘om 
poem to poem. Yet they are original and genuine sponses 
to experience which reflect the nature of that expe. ice. 
Hardy could make his designs function successfully in a 
variety of situations because he tended to draw similar 
conclusions from dissimilar situations, to react uniformly 
to a variety of events. Thus, all the instances of a given 
structural design will serve the same general theme or 
convey the same emotional-intellectual attitude though the 
poetic situations are superficially unlike. 

This peculiar mode of composition makes feasible the 
classification of most of Hardy’s best poems on the dual 
basis of form and content. Each category of design marks 
out a general area of subject matter toward which Hardy 
adopted fairly consistent attitudes. Every chapter title 
announces the structure and the theme to be discussed 
within the chapter; e.g. Journey Structure (The Movement 
of Fate), Decremental Structure (Poems of Privation), 
Temporal Landscape (The Historical Vision), Dramatic 
Situation (The Cosmic Dialogue), etc. 

In this thesis, “structural design” is merely a conveni- 
ent heading under which to group organizational methods 








too disparate to be treated successfully within the confines 
of a brief abstract. It has most validity as a descriptive 
term when applied to the relatively rigid progressive pat- 
terns discussed in chapters II-V, where there is an obvious 
correlation between the physical and the rhetorical dispo- 
sition of the poetic materials. Here (and generally) Hardy 
makes the stanza his rhetorical unit, breaking his subject 
matter down into equal parts, each contained within a 
stanza and each stanza duplicating the preceding ones in 
size, shape, syntax, etc. The temporal and spatial land- 
scape poems (chapters VI and VII) have less homogeneity 
and a looser arrangement, while the organizing principle 
in the two sorts of religious poems (chapters VIII and Ix) 
and in the ballad-narrative (chapter X) is a matter of 
dramatic situation rather than of rhetorical form. How- 
ever, in the grotesque-humor poems (chapter XI) Hardy 
employs a variety of strict rhetorical patterns to maintain 
a precarious balance of themes or attitudes. 

Once a structural category is established, it makes 
possible a new kind of discourse. First, it puts a given 
poem into an illuminating relationship with other poems 
of Hardy’s written in the same style and about the same 
subject. Second, it facilitates evaluation of a relatively 
objective nature, since one possible criterion is the de- 
gree to which a poem develops the potentialities of its 
particular pattern. 

Neither Hardy’s intellectual attitudes nor his style 
altered significantly during his poetical career; there- 
fore developmental approaches are useless in his case. 
The classification made in this thesis, however, provides 
the requisite organization for the study of this great mass 
of heterogenous verse, providing entry at two levels—form 
and content—both of which lead to identical groupings. 

Study of his structural patterns suggests that Hardy’s 
ordering of experience was instinctively analytical. His 
designs are metaphors for his ways of seeing. But when 
he repeats a design from occasion to occasion, one sus- 
pects that it has become for him a way of thinking—that, 
as a poet, he sees the world through his own metaphors 
of pattern. Microfilm $3.40; Xerox $11.60. 263 pages. 


THE NOVELS OF CAMILO JOSE CELA 
(L. C. Card No. Mic 59-4346) 


Paul Ilie, Ph.D. 
Brown University, 1959 


We have directed our study to the analysis of the six 
novels by Camilo José Cela, taking as points of departure 
the consideration of purely formal aspects of the novel 
and the treatment of the major intellectual themes therein. 
We establish a distinction between the primarily ethical 
novel of the type predominant toward the end of the 19th 
and the beginning of the 20th centuries, and the primarily 
esthetic one, cultivated during the modern avant garde 
epoch. We then suggest that there are three radical bases 
to Cela’s fiction: a) the recognition that existence, and 
hence the novel, is a dimensional phenomenon, determined 
by space and time; b) the isolation of formal components 
of the novel for experimentation; c) the primitivist rendi- 
tion of life and art. 
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With these categories in mind, we devote one chapter 
to each novel, discussing the following problems: 


1) the function of temporal and spatial reality in narra- 
tive fiction. 

2) the significance of fragmented plot structure 

3) the role of violence in the novel, and how it is evoked 

4) the implications of primitivism as opposed to the 
primitive 

5) the new appeal of picaresque attitudes toward life 

6) the relationship of ethics to esthetics 

Microfilm $3.35; Xerox $11.40. 257 pages. 


LOVING: A STUDY OF HENRY GREEN. 
(L. C. Card No. Mic 59-4810) 


Bruce M. Johnson, Ph.D. 
Northwestern University, 1959 


Far from being an author who is interested in achieving 
the thin, “esthetic” novel, Henry Green is a satirist who 
has usually operated with a conscious and increasingly 
well-defined moral bias. His subject is the difficulty of 
loving, and his world one in which love is usually divorced 
from the ordinary moral discriminations which are likely 
to improve it. 

The complicated exploration of love in Green’s novels 
has been so deliberately embodied in an original meta- 
phoric technique that it is both unusual and difficult to 
discuss him as a writer operating from a moral position. 
The theme of his work is most often suggested by an elabo- 
rate and rigorous attention to metaphor and simile, either 
as they are overtly supplied by the author or as the char- 
acters find enlightening metaphoric connections within 
their experience. So, for instance, the hero of Caught dis- 
covers a mode of association which eventually links his 
experience in the wartime fire brigade with the problem 
of beginning to love again, and in an earlier novel, Living, 
the images which focus on the flight of pigeons signal by 
the novel’s end the sort of love which Green finds most 
promising. This attention to a style which can intimate 
the most seminal ideas in the novel extends, in novels 
like Concluding and Loving, to a pervasive experiment 
with the verisimilitude of the work, to a unique blending 
of fantasy and the more ordinary (though not much more 
ordinary) details of life among servants and school girls. 
Both the fantasy and the patterns of metaphor so shape 
the theme of love as it appears in his work that they must 
be discerned in each of his novels before Green’s satiric 
intent becomes clear. 

The vision of love which finally appears in the novels 
is neither exotic nor mundane but is in fact a celebration 
of whatever in the emotion is not “love for love’s sake.” 
When, either through the desire to “dote” rather than love 
or because of a nearly insane pursuit of their distorted 
image of the loved one, Green’s characters give love a 
place outside ethical judgments, their lives turn inward 
and their love becomes destructive. As a satirist, Green 
points out that the human condition is not entirely unalter- 
able and that love need not be the unjudgable property of 
only its diletants and its devotees. The striking metaphoric 
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insights which come to some few of his characters indicate 
that there is an ethical sensibility quite as appropriate to 
love as to all human association, and that love is better 
within that ethical context than outside it. 

Microfilm $2.60; Xerox $9.00. 199 pages. 


AN INDEX AND ENCYCLOPEDIA OF THE 
CHARACTERS IN THE FICTIONAL WORKS OF 
WILLIAM FAULKNER 


(L. C. Card No. Mic 59-5021) 


Robert Warner Kirk, Ph.D. 
- University of Southern California, 1959 


Chairman: Professor McEldérry 


Since 1926 William Faulkner has published seventeen 
novels and seventy-one short stories. Most of this fiction 
makes use of the same locale and of families with inter- 
connections going back for generations. Even careful 
readers have some difficulty in noting the minute intercon- 
nections in this fictional world; and, since these narratives 
include more than nine hundred named characters, an index 
is one way of plotting the author’s course, of determining 
what he has done. 

In this index the novels are listed by title in the order 
of their publication; under each separate story are listed 
alphabetically all the named characters who appear or are 
mentioned in that work, together with a notation of every 
page on which their names occur. In addition, there ap- 
pears after the name of each character a brief account of 
his actions which are important to the story and, whenever 
they seem to be significant, a short description of that 
character’s salient personality features. Immediately fol- 
lowing, the named characters in all of the short stories are 
handled in like manner. Finally, there appears a master 
index composed of all of Faulkner’s named fictional char- 
acters, alphabetically arranged with a list of every work 
in which their names occur. 

By way of sampling the possible uses of the index, I 
have made a study of nine of the major characters whom 
Faulkner carries over from one story to another. Among 
these people, selected with an eye to getting as complete 
a range as possible, are the Negro, Lucas Beauchamp, in 
“The Fire and the Hearth” and Intruder in the Dust; Nar- 
cissa Benbow, in Sartoris, Sanctuary, and “There Was a 
Queen”; Eula Varner Snopes, in The Hamlet and The Town; 
and Flem Snopes, in Sartoris, The Hamlet, and The Town. 
My immediate approach to this project concerned itself 
with Faulkner’s artistry in handling these important people 
as he grows and develops in his craft. Later treatments 
of the same characters show a creative awareness of the 
possibilities only hinted in earlier stories. In general, 
there is a high degree of consistency and development. 

The index by virtue of its inclusiveness would have 
helped make possible an indefinite extension of this proj- 
ect; and its potentialities as an aid to various comprehen- 
sive studies would seem to be great. Even the general 
run of readers may find the index a valuable aid, for Faulk- 
ner’s style often proves baffling to the point that a reader 
not concerned with intensive study and lacking some guide 
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may miss the significance, if not actually lose the identity, 
of one or more of the characters. For whatever purpose 
the index may be used, however, an acquaintance with it 
may serve to make clear one important point: Faulkner 
cannot be understood, appreciated, or judged piecemeal. 
Had he been more consistently considered during the 1930’s 
in the light of his total work, many of the one-sided criti- 
cisms set forth during that period might never have been 
written, and some present-day misconceptions of the man 
and his works would thus have been avoided. 

Microfilm $5.40; Xerox $19.00. 421 pages. 


SUFFERING AND THE SACRIFICIAL ETHOS IN THE 
DRAMATIC WORKS OF FRANZ WERFEL 


(L. C. Card No. Mic 59-6026) 


Fred August Krigel, Ph.D. . 
University of Minnesota, 1959 


This thesis seeks to demonstrate that suffering is the 
central theme of Werfel’s dramatic work, on which all the 
important problems of his writings touch. His attitude 
toward the outsider’s quandary, his position regarding 
Judaism, his attraction toward Catholicism, his treatment 
of the egoistic-altruistic dichotomy, his stand in the Acti- 
vist controversy, are all determined by his fundamental 
positive acceptance of suffering. 

In Werfel’s early lyrics (Chapter I) he sets up a ty- 
pology, dividing mankind into ,schwere Herzen” and 
,leichte Herzen”. The former are reflective, altruistic 
human beings, the latter non-reflecting, unkind individuals. 
This typology originates in man’s reaction to suffering. 
The vast majority (the, leichte Herzen”) are motivated by 
an egoism which arises from contact with a hostile world. 
This contact, however, confirms a significant minority in 
the altruism which Werfel believes to be the original char- 
acteristic of all men. These few ,schwere Herzen” pos- 
sess the ability to transfer self-pity into a universal sym- 
pathy for all creatures. 

The first dramas (Chapter II) show the artist to be 
imbued with such universal sympathy. The adaptation of 
Euripides’ Trojan Women (Chapter III) expands this notion 
into a full dramatic treatment of the sacrificial ethos Which 
is Werfel’s hallmark. The unkind individual, he maintains, 
can only be redeemed through conclusive proof of the 
existence of love in the world. Verbiage and charitable 
acts are of no avail here. Only willingness to sacrifice 
oneself totally in physical death for the person to be re- 
claimed will suffice. In Die Troerinnen, as well as in 
Werfel’s next drama, Die Mittagsgéttin (Chapter IV), the 
sacrificial victim is a child, the best representation of 
the innocent and loving spirit. 

Spiegelmensch and Bocksgesang (Chapter V) continue 
to display the efficacy of suffering and sacrifice. The 
former is a Dostoyevskian mystery of self-redemption 
through suffering and sin; the latter is the redemption of 
an egoistic activist through sacrifice. 

In the dramas Schweiger, Juarez und Maximilian and 
Reich Gottes in B6hmen (Chaxter VI) the sacrificial figure 
is no longer a child or an artist, but is a person who pos- 
sesses a morality combining childlike innocence and 
artistic wonderment in addition to absolute altruism. He 























is the ,Menschenengel” of whom Werfel speaks at length 
in Die vierzig Tage des Musa Dagh’”. 

The dramas centering around the Jewish problem 
(Paulus unter den Juden, Weg der Verheissung and 
Jacobowsky und der Oberst), discussed in Chapter VII, 
contain the underlying belief that the Jews are a nation of 
,Menschenengel”, whose mission is the redemption of the 
world through sacrifice. The Jew must suffer for others 
until all men are redeemed. Acceptance of Christ as the 
Redeemer negates the role of the Jew in history and thus 
Werfel regards the convert to Christianity as a deserter 
of the divine mission. 

Werfel’s positive acceptance of suffering is given defini- 
tive formulation in his last novel, Stern der Ungeborenen 
(Chapter VIII) where the dire effects of Utopian civilization, 
with its elimination of suffering, are shown. His incorri- 
gible optimism appears in the sacrificial act of a lone 
child who has not succumbed to the moral stultification 
caused by a “perfect” social system. In this work and in 
all his dramas Werfel voices the greatest pessimism con- 
cerning the society which attempts to avoid suffering. 

Only through self-sacrifice, which is a result of experience 

with suffering, does he envisage the eventual moral redemp- 

tion of the universe, when all men will be “angels”. 
Microfilm $3.50; Xerox $11.80. 270 pages. 














EL SEGUNDO LIBRO DE LAS ENEYDAS OF 
FRANCISCO DE LAS NATAS: 
A CRITICAL EDITION WITH NOTES. 


(L. C. Card No. Mic 59-4643) 


Theophilus Shoemaker Lynch, Ph.D. 
University of Pennsylvania, 1959 





Supervisor: Arnold G. Reichenberger 


Our knowledge of the fortune of Virgil in Spain is limited 
and confused. The study of a sixteenth century translation 
of Virgil can in a very modest way add to what is known 
about the classic tradition in Spain and to the small amount 
of information available on the techniques of translation in 
the Renaissance in that country. This dissertation attempts 
to present a precise and readable text of El segundo libro 
de las Eneydas of Francisco de las Natas, published in 
Burgos in 1528 by the Florentine printer, Juan de Junta. 
The edition has been prepared from the only extant copy 
of this work, R-9417 of the Biblioteca Nacional in Madrid. 
The Spanish text has been collated with Book II of the 
Aeneid which accompanies it. Deviations, additions, and 
omissions have been noted. It has also been necessary to 
explain the Spanish text in the notes with reference to a 
wide variety of subjects: philological, syntactical, seman- 
tic, and metrical problems; the use of the Commentary 
of Servius by Natas; Spanish authors from the Middle Ages 
to the seventeenth century; dictionaries and word lists 
from the Middle Ages to the twentieth century. The edi- 
tion is preceded by an introduction which gives some 
observations on the history and technique of translation in 
general, some examples of translation from the Spanish 
Renaissance, and a summary of the features of El segundo 
libro de las Eneydas. A few pages are also devoted to 
what little is known about the translator. 
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El segundo libro de las Eneydas is at best the very 
freest kind of a paraphrase and is in no sense what would 
be called a translation today. At its worst, it is nearly 
incomprenhensible and can be only vaguely understood 
with recourse to Virgil’s Latin. The 804 lines of Book I 
of the Aeneid have been expanded into 1258 lines or 156 
octavas de arte mayor interspersed with 134 explanatory 
titles. There is a great deal of padding, and at the same 
time there are a number of omissions. The aesthetic 
qualities of Virgil’s account of the fall of Troy are lost, 
and we are confronted with a prosaic and awkward style 
totally different from that of the original. In his brief 
Prologue, Natas shows that his only concern is the moral 
lessons that can be derived from a reading of the work. 

In this connection, his outlook is probably more similar 
to that of the Middle Ages than that of the Renaissance. 
There are passages where the knowledge of the Latin on 
the part of the translator leaves much to be desired. The 
meter is extremely monotonous; the lines consist for the 
most part of four amphibrachs. In addition, the translator 
has no scruples about sacrificing sense for the sake of 
rhyme and meter. To his translation Natas has added 
three concluding stanzas of leave-taking and apclogies for 
his shortcomings as a poet and translator. 

The reader now has before him the first rendering, as 
far as is known, of any portion of the Aeneid into Spanish 
in the sixteenth century and the first rendering, as far as 
is known, of any portion of the Aeneid into verse in Spanish 
literary history. Enrique de Villena’s translation of the 
epic in the fifteenth century was in prose. El libro segundo 
de las Eneydas is a work which scholars generally have 
known only at second hand through the brief description of 
Gallardo in his Ensayo de una biblioteca espafiola de libros 
raros y curiosos. In spite of its many defects, it is, never- 
theless, a literary feat accomplished by an obscure six- 
teenth century Spaniard. 

Microfilm $5.00; Xerox $16.80. 391 pages. 























THE INFLUENCE OF EMILE ZOLAIN THE NOVELS 
OF BENITO PEREZ GALDOS PRODUCED DURING 
THE YEARS 1881-1885 
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Mary B. MacDonald, Ph.D. 
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Adviser: Walter T. Pattison 


The object of this dissertation was to show the influ- 
ence of French naturalism operating through Emile Zola, 
in the novels of Benito Pérez Galdds produced during 
1881-1885 (naturalistic period). 

Pérez Galdds, recognizing possibilities in naturalism 
as revitalizing forces for Spanish literature, accepted for 
himself, although with modifications, tenets and practices 
of the French school. Certain Zola novels! then available 
served as models. 

The fact that interest in naturalism was intense in 
Spain beginning about 1880, when Zola and naturalism be- 
came generally known, and that Galdds had six Zola novels 
in his own library constitute external evidence adduced in 
proof of the foregoing. Internal evidence of influence con- 
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sists of actual traces of Zola’s naturalism appearing in 
Galdos’ works.? 

The plan followed in this study was first, to sketch in 
the background, proving that Galddés had a good knowledge 
of Zola by 1881, and second, to show that Galdos was influ- 
enced by Zola in these novels, by specific comparisons on 
various points: general techniques or general prose- 
fiction devices, specific techniques or naturalistic-fiction 
devices; similar descriptions, occasionally showing verbal 
borrowings or echoings, character protrayals, plot situa- 
tions. 

Results of the searching out of these points constitute 
the main body of this study. Findings may be summarized 
briefly. 

General technique. Galdos, as did Zola, but not always 
to the same extent in every novel, emphasized heredity and 
environment and maintained objectivity of treatment in the 
“tranche de vie”; kept social strata distinct, mixed real 
and imaginary characters and events, showed real appre- 
ciation of the city, evidenced stylistic carelessness. Un- 
like Zola, Gald6és did not follow rigid patterns slavishly. 
Constantly experimenting with form, he introduced dra- 
matic elements, “humorismo,” the picaresque. 

Naturalistic techniques or devices. In the use of these 
Galdos followed Zola apparently as he felt inclined, em- 
phasizing some in some novels, ignoring others. In the 
first three novels nearly all devices that Zola had used 
were adopted by Galdos. In Tormento and La de Bringas 
he used fewer, beginning to turn from Zola, the exterior 
approach, to the interior, to probe human souls. In Lo 
prohibido he returned to all the naturalistic devices. 

Especially favored: reappearing characters, casual 
reference-linking; double streams of narrative; charac- 
teristic speech; exterior rather than interior approach; 
much detailed description, often sordid, pessimistic; much 
“pin-pointing.” 

Descriptions. Many descriptive passages show definite 
influence in type of subject matter not seen before, choice 
of detail, tone, verbal borrowings or echoings. The most 
significant of these four is the last, for the first three 
might often be considered coincidental because of casual 
resemblances in training, surroundings, or even tempera- 
ment of the authors. Any considerable number of close 
verbal similarities, therefore, can only be explained on 
the hypothesis of Galdés having read Zola closely. Many 
striking parallels were found; in themselves ordinary 
words any writer might have used, in context, significant. 

Characters: Traces of Zola’s influence are even more 
clearly seen in characters then in plots, since facets of 
several different Zola characters appear in one Galdosian. 

Plot situations. Similarities are found in incidents, in 
initial ideas, rather than in complete plots. 

Final conclusion. Galdds showed Zola’s influence, 
proved by exhaustive study of pertinent works of both au- 
thors, but emerged as an author of great stature in his 
own right. Microfilm $4.40; Xerox $14.80. 341 pages. 
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THE STRATEGY OF TRUTH: A STUDY OF 
SIR THOMAS BROWNE’S RELIGIO MEDICI. 
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The University of Wisconsin, 1959 





Supervisor: Professor Merritt Y. Hughes 


The structure of thought and attitudes in Sir Thomas 
Browne’s Religio Medici can best be illuminated by exam- 
ining the work against the Platonic epistemology to which 
Browne subscribed. His Platonic outlook is a composite 
of heterogeneous elements. But it is the Timaean tradition, 
compounded of the spirit of science and the spirit of poetry, 
whose fusion was achieved through moral idealism and 
reiigious ardor, that is especially germane to Browne. 

The great range of subjects treated in the Religio may 
be comprehended under the three areas of experience de- 
fined in Platonic thought: Ideas (or Spirit); natural phe- 
nomena; and human custom. In the course of his medita- 
tive essay, Browne applies the traditional Christian and 
Platonic epistemological valuations of these realms of 
experience to certain issues which constitute the two 
‘actions’ of the Religio. 

First, there is the reconciliation of his firm commit- 
ment to the doctrine and discipline of the Anglican Church 
with the exercise of Charity toward men of differing per- 
suasion. Like Falkland, Chillingworth, and Hales, Browne 
regards the essentials to salvation as few and well known. 
He relegates non-essentials to the realm of custom, where 
no final truth reigns, but only opinion. Dogmatism, perse- 
cution, and schisms over matters of religious custom 
therefore represent intellectual obtuseness and arrogance 
as well as disobedience to the divinely prescribed laws of 
Charity. At the same time that Browne abhors contro- 
versy stemming from conflicting religious customs, he is, 
like Jeremy Taylor, sensitive to the positive contribution 
of custom and ceremony in religious life. 

The primary ‘action’ of the Religio Medici is the recon- 
ciliation of science and religion, the pursuit of natural 
studies and the practice of Christian faith. The empirical 
impulse in Browne clashes at times with his view of Na- 
ture as informed by vital spirit and with his teleological 
assumptions. His attempt in Vulgar Errors to apply a 
critical method of observation to false notions about nature 
reveals his kinship with the new science of the age, while 
the teleological bias of his reason marks his loyalty to 
older habits of thought. 

Skepticism is Browne’s characteristic approach in 
keeping the claims of custom, natural reason, and faith in 
their proper hierarchic position. Browne’s skepticism 
proceeds from and supports his Platonic assumptions. It 
is directed at precisely opposite targets from those of 
Montaigne, who emphasized the separateness of things. 

Though reason is employed against custom, the place 
of reason in religion, while affirmed, is more sharply 
limited in Browne than in other figures of the period who 
may also be considered Christian humanists. In matters 
of conflict between revealed and natural knowledge, be- 
tween matters of faith or intuition and of reason, the ortho- 
dox Augustinian side of Browne emerges as fideism. 
Though fideism was not a characteristic stance of Platonic 
Christianity, it serves Browne as the prime and binding 
force in his pluralistic approach to truth. 

Microfilm $2.75; Xerox $9.60. 212 pages. 




















EVANGELICALISM IN THE NOVELS OF 
CHARLES DICKENS 
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Harland Stanley Nelson, Ph.D. 
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Evangelicalism was important to Victorian England in 
other ways than as the source of gloomy religiosity and 
puritanical moral conventions. The evangelical revival 
and reformation of manners of the pre-Victorian years 
had been a reassertion of the vitality of religion and its 
relevance to life. Public piety and moral standards for 
personal conduct clearly improved; but as the time went 
on idealism gave way to administration and zeal became 
convention. At the same time the complex developments 
of the nineteenth century made the theological outlook of 
the evangelicals obsolete. The moral earnestness that 
had been yoked to religion was turned loose in the world, 
along with moral motives, attitudes, and even forms of 
thought, to permeate secular life in a way like (and at the 
same time profoundly unlike) the way that such earlier 
Church of England Evangelicals as William Wilberforce 
had hoped for. 

The evidence of this secularization is to be seen in 
Dickens, who attacked evangelical Christianity from mo- 
tives like those that once moved Wilberforce and Hannah 
More to attack High-and-Dry Church principles, protest- 
ing (as they had protested) repression and coldness, super- 
ficiality and hypocrisy. But the evangelical code of per- 
sonal behavior had become so thoroughly identified with 
English life that Dickens’ hostility to evangelical religion 
did not prevent him from affirming evangelical morality 
in the main. More significantly still, the stuff and form 
of his novels show the effect of evangelical theology and 
belief upon Dickens’ outlook and thought. From Martin 
Chuzzlewit on, his plots employ patterns of conversion 
and redemption, thereby reflecting characteristic empha- 
ses of evangelical Christianity. Similarly, Dickens dealt 
with problems of moral choice as evangelical Christians 
did, making his characters ultimately responsible for their 
own fates, but contending at the same time that circum- 
stances rule men’s lives just as the evangelicals held that 
God orders all events here below. Another example is 
Dickens’ providentialism. As his novels unfold, hints and 
suggestions of the future appear, embedded in the fabric 
of events. This is not the way of Wilkie Collins (who, it 
is usually alleged, taught Dickens how to build a plot), the 
way, that is, of the detective story writer: to conceal the 
connections between things until the very end, only then 
(as Dickens put it in a letter to Collins) “to show, by a 
backward light, what everything has been working to.” Nor 
are these hints and suggestions signs and wonders in 
Dickens. They come about in the ordinary course of events, 
each one more like a door opening to show the machinery 
that is always working than a singular breaking out of 
prophetic fire. Dickens’ way is characteristic of the evan- 
gelical outlook; the other is the traditional way of witch- 
craft and the fairy underworld. 

In all three of these representative points Dickens is 
like the evangelicals, and unlike them. His concerns are 
worked out according to patterns that derive from the 
doctrinal emphases of evangelical Christianity; but he 
writes about secular and human affairs, not on the scale 
of eternity and not (except as a matter of rhetoric) about 
God. One might say that Dickens, for his time, was an 
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evangelical as Wilberforce was for his: Dickens’ work, 
like George Eliot’s in this sense, shows the direction that 
evangelical drive and purpose took in the generation or 
two following the high point of the evangelical revival. 
Microfilm $4.55; Xerox $15.20. 355 pages. 
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ENGLISH DRAMA TO 1603 


(L. C. Card No. Mic 59-4648) 


Weldon N. Niva, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Dr. Matthew W. Black 


The names of characters with significant names such 
as Lightborn, Pistol, Fastidious Brisk, Champerty are 
analyzed in all available plays up to 1603, when repre- 
sentative modes of naming had become firmly established. 
The analysis of this material aims at doing several things 
that have not been done to date: gathering together sepa- 
rate and uncoordinated studies of significant names, rein- 
terpreting them by the evidence of the text on which they 
were based, interpreting dramas which have never before 
been analyzed for significant names, and compounding 
these investigations into one historical survey, primarily 
to discover the origin and date of significant names in 
English drama, secondarily to explain the manner in which 
they were employed in their development. Evidence is 
sought for a definite and meaningful relationship between 
a character and his name according to his description, 
occupation, characterization, function, and actions in the 
play. 

The evidence shows that the significant name is nearly 
as old as English drama and native in origin. The first 
significant names in English drama date from about the 
middle of the fourteenth century, appearing in the vernacu- 
lar mysteries and moralities. At first crude devices of 
derision, invective, and name-calling, their aim was to 
belittle character as well as describe it. The same usage 
continued until about the middle of the sixteenth century, 
when two innovations occurred--their use to describe with 
more fullness some essential quality of character, good 
or bad, and to enliven dialogue with verbal play on names. 
Both these developments were largely the result of the 
reading of Latin comedy in the schools and of English 
translations and adaptations of Latin comedy. The clas- 
sics contributed to the development of the English signifi- 
cant name by refining, increasing, and enriching its em- 
ployment. 

English humanist dramatists coined their own signifi- 
cant names, not only for minor characters and comic roles 
as had been traditional, but in imitation of Latin comedy 
for principal characters playing serious roles as well. 
After 1550, when school drama based on classical comedy 
made its influence felt, there is a burgeoning of significant 
names, many of them Greek and Latin, given to characters 
more fully developed than before. Chapman’s names fore- 
shadow Jonson’s, but Jonson brought about the triumph of 
classical significant names in English drama, thoroughly 
assimilating them. Credit goes primarily to Jonson not 
only for the use of classical names in major and minor 





roles, but for systematically fitting whole casts with 
“humor” names that brought name and characterization 
into the closest possible relationship, setting a fashion 
recognizably Jonsonian for two centuries of English comedy. 
With the development of regular comedy after Ralph 
Roister Doister verbal play on the meaning of significant 








names increases in quantity and complexity. Lyly uses 
them with refined wit. Peele’s wordplay borrows from 
Plautus. Greene and Chapman have extended plays on 
names. Jonson exploits the comic possibilities of his 
names with the most deliberate thoroughness. Marston 
is a trenchant ironist. Dekker, Heywood, and Middleton 
show a surprising facility in wordplay and wit, but the 
master of verbal play during the last dozen years of this 
period is Shakespeare. 

The English significant name is from its earliest origin 
comic or satiric, an obvious signal for laughter; the foreign 
name is more likely to be used for serious or tragic char- 
acters. In either case the audience expects a significantly 
named character in some way to live up to his name, and 
this anticipation lends drama the vital quality of interest. 

Microfilm $3.55; Xerox $12.20. 276 pages. 


THE LITERARY CRITICISM OF H. L. MENCKEN 
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William Henry Nolte, Ph.D. 
University of Illinois, 1959 


Although Mencken is widely known as a philologist, an 
iconoclast, a prose master, and an editor, his position as 
one of the great literary critics, perhaps the first truly 
American, and truly competent, critic after Poe, has often 
been forgotten. Today, when his stature is once more 
impressive, he is remembered primarily for his work on 
the American Mercury. It has been the intention of this 
dissertation to show how Mencken’s literary criticism for 
the Smart Set, from 1908 to 1923, constituted a major 
chapter in American literature. For it was during this 
period that the United States, artistically speaking, came 
of age; and Mencken was the leading light in that trans- 
formation from adolescence to maturity. 

After examining the influences on and the attributes of 
Mencken’s thought and style, I have emphasized three 
major aspects of his work as a literary critic: first, his 
dissatisfaction with and his war upon the genteel tradition; 
second, his battle against the puritanical restrictions 
placed on American writers by academic critics and liter- 
ary humanists; and third, his advocacy of such American 
writers as Willa Cather, Sinclair Lewis, Theodore Dreiser, 
Sherwood Anderson, Ruth Suckow, James Branch Cabell, 
F. Scott Fitzgerald, and numerous others. Back in 1908, 
when he became the book critic for the Smart Set, he stood 
almost alone against the academicians and genteel critics. 
By the middle 1920’s when Mencken all but gave up his 
criticism of belles lettres, he had become a rallying point 
for other critics. When he abdicated his throne for other 
concerns (primarily politics and sociology), his was the 
voice of authority, representative of a majority of literate 
Americans. 

Above all else, I have tried to show, primarily through 
the use of quotation, that Mencken’s literary criticism was, 
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and is, a joy to read. Unlike his predecessors and con- 
temporaries of the critical faculty, he delighted in innova- 
tion, in heresy, in the artist who danced with arms and 
legs. And he himself was an artist of a high order. He 
avoided any set critical theory, for he insisted that free- 
dom was the first requisite of all good art. A very broad 
man, Mencken possessed vast erudition in other fields-- 
especially in medicine, law, theology and music. If, as a 
critic, Mencken may be categorized, or pigeon-holed, he 
would probably be most comfortable in the slot reserved 
for the impressionists. By giving his value judgments of 
numerous works, I have tried to show that he possessed 
excellent taste and had an exceptionally clear vision: these 
qualities time has verified. The writers he aided are still 
“living”; those he condemned are to be found only, when 
they are to be found at all, in the literary histories. 

A fifty-page Appendix appears at the end of the disser- 
tation, containing twenty-five examples of his literary 
criticism. Microfilm $3.90; Xerox $13.20. 301 pages. 
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Ellen Glasgow’s widely accepted claim that her novels 
compose as a series a well-rounded social history of Vir- 
ginia from 1850 is the basis of this study. The series is 
examined for evidence of a comprehensive plan and the 
novels themselves for their use of factual material, of 
class structure, and of social transition. The relationship 
in representative novels between the Virginian materials 
and narrative technique is examined. 

Investigation shows that while Miss Glasgow was seri- 
ous in her use of Virginian materials, her works are open 
to criticism as social history on several grounds. First, 
they are not sufficiently complete, having a limited range 
in the use of locale, social class, cultural background, and 
social conflict. Second, the accuracy of the social history 
suffers because of the author’s tendency toward propaganda 
and her limited knowledge of the lower classes, as well as 
certain literary influences on her work. Third, the novels 
show a lack of objectivity. Those of the first half of her 
career generally make glamorous the upward struggle of 
the lower orders and the rebellion of woman against shack- 
ling traditions; the late novels are premised on a dying 
age. Throughout the series the author tends either openly 
to assert or unconsciously to imply evaluations on the 
basis of an ideal of aristocratic refinement. 

In her manner of employing her material, Miss Glasgow 
shows two phases. In the novels written before Barren 
Ground, the characters and plots frequently embody her 
theories about the nature of Virginian social transition, 
her two principal themes being the rise of the lower class, 
expressed through an interclass romance, and the libera- 
tion of woman. Although she made little use of actual 
persons or notable events, she strove for verisimilitude 
in her use of locale. In the novels beginning with Barren 
Ground her approach was freer. The settings were no 





longer exact copies of nature. No longer intruding upon 
the narrative, they took on the function of symbolism. The 
characters ceased to symbolize social movements and 
often came to represent moral qualities. The social scene 
was revealed largely through its impact upon the minds of 
characters whom Miss Glasgow increasingly delineated 
through the stream of consciousness method. The Vir- 
ginian material in general came to be subordinated to the 
universal experience. 

Discrepancies in the planning of the series suggest that 
Miss Glasgow’s view of her work as a social history of 
Virginia may have been an afterthought which did her work 
disservice by laying it needlessly open to judgment by 
severe non-aesthetic standards. 

Microfilm $4.35; Xerox $14.60. 340 pages. 
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I 


Behind the crucial issues of “Peace or War?” “Republic 
or Empire?” “Honor or Dishonor? ”--all issues which had 
particular significance in America at the close of the nine- 
teenth century and at the beginning of the twentieth--lay a 
complex group of assumptions concerning war itself. Al- 
though these assumptions varied among the pacifists, the 
imperialists, and the internationalists, they were invari- 
ably strong; and in their strength (and their uniqueness) 
lies their significance for the cultural historian. 

In the actual political events leading up to the first 
World War one has the concrete results (not always logi- 
cal) of actions based, in part upon these assumptions; in 
the ideas developed and expressed during this period in 
the fields of economics, politics, sociology, education, 
religion, and philosophy are implied assumptions apposite 
to war; and in the public response to concrete actions and 
decisions, as revealed through newspapers, elections, 
periodicals, letters, cartoons, and the like, one can find 
manifestations of these same assumpiions. The sources 
are, in fact, as varied as experience itself. 

No matter how numerous the sources, however, at the 
bottom these assumptions fall into two categories--both 
of which are highly colored by emotions and may be pres- 
ent at once in the same person: These categories, stated 
simply, are (1) war is bad and (2) war is good. This con- 
flict is not subject to logical analysis. It is enough to say 
that it exists and to see how and where it exists. To un- 
derstand it finally, however, one must study the imagina- 
tive literature of the period and its relations to its sources 
and analogues in the culture in which it is produced. For 
out of such complex and conflicting emotions and attitudes, 
as Mr. Lionel Trilling has suggested, develop ideas-- 
propositions whose intention is to resolve such complexity 
and conflict. Such ideas are crucial in the creative process 
and become vital elements. in the literature produced dur- 
ing the period when they are alive. They may appear as 
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explicit subject in works of literature, or they may appear 
substantially as implicit assumptions, as part of or as 
reason for themes, complications of plot, development of 
characters, points of view, settings, symbols, images-- 
even as stylistic devices and characteristics of language. 
In literature, therefore, one is most likely to find, in com- 
prehendible form, the ways in which the paradoxes and 
conflicts concerning war and peace motivated men in this 
period. This is not to say, certainly, that one can establish 
a one-to-one relationship between literature and the cul- 
ture which produces it; rather, this does say that in the 
literature one will find not primarily argument or declared 
opinions for one side or another, but the contradictions, 
the inconsistencies, the paradoxes, as they existed in the 
culture. He will find, in short, on the imaginative level, 
projections of emotional conflicts which cannot be under- 
stood by rational analysis. 

From this position, I have examined many kinds of 
expression and action between 1891 and 1917 and have 
arrived at a conclusion that although most Americans be- 
lieved that they hated war, what they did not realize was 
that they were committed to an admiration of war: for on 
the level of the imagination they consistently imaged 
Americans (and America) as honorable, courageous sol- 
diers marching, with divine guidance, toward a destined 
future. Among them the nature of this destiny as well as 
the way to this destiny varied; but whatever they wanted, 
in the depths of their beings, they admitted war as a con- 
dition of getting it. 

My plan in this study is to seek out this idea of war as 
it worked alongside other ideas in America during a time 
when many Americans considered peace a permanent 
achievement of their time; to reveal this idea as it func- 
tioned in the verbal and oral expression of the people and 
of their political, social, religious, and intellectual leaders; 
and then to turn to the imaginative literature of the period | 
to establish the extent to which American traditions, atti- 
tudes, emotional ideals, visions, and actions concerning 
war became for American writers substance in the expe- 
riences, the dreams, the plans that constituted their means 
of imaging life and experience in their works. To point to 
the importance of literature in this study, I can do nobetter 
than quote Henry Nash Smith: “I do not mean to raise the 
question whether such products of the imagination accu- 
rately reflect empirical fact. They exist ona different 
plane. But as I have tried to show, they sometimes exert 
a decided influence on practical affairs.”? 


II 


Expansionism, imperialism, world responsibility are 
terms that characterize the growth of America in the 
1890’s and in the years leading up to the World War in 
1917. They represent a culmination of forces which, de- 
spite the advice inherited from George Washington-- 
“Steer clear of entangling alliances! ”--had pushed inevi- 
tably toward a greater, more influential America. West- 
ward expansion, desire for new possessions, and economic 
and industrial growth contributed to a new assertiveness 
which marked America’s world role at the end of the nine- 
teenth century. The development of this assertiveness 
had been slow, often almost completely obscured; but the 
war with Spain, in 1898, acted as a kind of catalyst, speed- 
ing up the processes of expansion and imperialism, em- 
phasizing America’s position of world responsibility, and 
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marking the apparent defeat of those Americans who had 
resisted what seemed to them the trends away from Ameri- 
ca’s heritage and belief in self-government. 

The war with Spain was not an imperialistic or expan- 
sionist war. Americans were motivated, rather, by the 
emotion of humanitarianism when they set out to free the 
Cubans from Spanish rule, or misrule. But it marks, 
nevertheless, the beginning of increased world domination 
that saw America, by 1906, as a country with foreign pos- 
sessions and with many foreign commitments. It gave 
America the opportunity to assert itself--to shift, as it did, 
from an idealistic war in Cuba to a definite imperialistic 
war in the Philippines in 1898, 1899, and 1900, to become 
a distinct world power. 

By their actions, Americans demonstrated that they 
supported this imperialism, but they demonstrated also 
that they were not ready to accept fully the responsibilities 
that were the necessary corollaries of their acceptance of 
world power. They became strong isolationists while they 
were becoming internationalists. As a consequence of this 
paradoxical situation, when Americans went to war, both 
in 1898 and in 1917, they went not as militarists, as sol- 
diers protecting their role, their possessions, or their 
power, but as saviors of freedom, as American crusaders 
for right and justice in the world. In the years before 1917 
they made decisions and reservations that assumed the 
possibility of war in the future. But when war came, they 
needed, even demanded, an idealistic reason for going into 
battle. This need can be traced, in part at least, to this 
paradox of simultaneous expansion and withdrawal and to 
its consequences as they marked American legislation, 
foreign agreements, and international affairs. Throughout, 
assertiveness is appropriate to describe the action. 

As a nation with new possessions and new power in the 
Pacific, the United States made agreements and decisions 
that assumed the possibility of war. In dealing with Cen- 
tral and South American countries, the United States es- 
tablished economic imperialism and assumed obligations 
that asserted, “We stand behind our decisions, if neces- 
sary, with force.” By taking the lead in the Hague Confer- 
ences abroad in 1899 and 1907 and acting to solve many 
international disputes, American leaders asserted not only 
America’s strength but also its right to preserve freedom 
of action--wherever such assertion might lead. And by 
increasing naval and military armaments steadily, the 
United States made ready for war--whenever that war 
should occur. Emotionally, politically, and economically, 
then, Americans established patterns of assertiveness in 
the years before the war. That they eschewed references 
to this assertiveness when they went to war can be traced 
back to the paradox. 

When they went to war in 1917 they followed their 
leaders--President Wilson, particularly. And the Presi- 
dent’s idealistic words “Make the world safe for democ- 
racy” provided the rallying point from which millions of 
Americans--self-declared peace-loving Americans-- could 
depart convinced that supporting a war to preserve world 
rights and justice neither altered nor prejudiced what they 
considered their basic, passionate desire for both a peace- 
ful, free America and a peaceful, free world. Their re- 
sponse emphasizes definite parallels that existed in 1898 
and 1917: Between the two wars the emphases were for 
peace; before and during the wars the emphases were for 
war. Although the two wars were different in almost all 
respects, although nearly twenty years intervened, the 
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emotional ideals surrounding war--involving national 
honor, traditions, patriotism--produced the same verbal 
and physical responses. Americans were thus proud to 
go to war; and they were proud, certainly, of their devo- 
tion to peace. 

When one examines the dominant social thought of the 
period preceding the World War, one discovers that the 
American people had many reasons for failing to resolve 
or recognize the paradox surrounding their idea of War. 
The 1890’s was a period of social reform, of protest, of 
Progressivism. As educators, ministers, philosophers, 
historians, politicians, sociologists were concentrating on 
the improvement of society, and the lot of the individual 
in that society, they had to face the question “Peace or 
War?”: For the possibility of a good or beneficent war 
was an underlying assumption not only in the Darwinian 
and Spencerian views whose influences permeated social 
thought but also in the ideas concerning nationalism, honor, 
manifest destiny, Anglo-Saxon superiority, isolationism, 
American freedom, pride and spirit that gave American 
intellectual activity its distinguishing features. 

One finds that among those thinkers--from pacifist to 
militarist; from pragmatist to idealist--war was admitted, 
somehow as good, even though, except among some mili- 
tarists, war was treated as generally bad. That is to say, 
those thinkers, like the American people in general, joined 
the American crusade in 1917 to make the world safe for 
democracy. And they, with the other Americans, demon- 
strate the strength of the emotions that surrounded the 
paradox of “War or Peace?” One sees the strength; and 
one sees the paradox; but not until one turns to the imagi- 
native literature of the period does one see why Americans 
had to admire war--to fight wars--when they knew at the 
same time that war was evil. 


I 


As a subject of literature, war dominated the historical 
fiction which proliferated at the turn of the twentieth cen- 
tury. War periods in American history were the exciting 
periods for both the writers and the reading public. And 
in these works war emerges as evidence of American 
progress and destiny. They represent faith in this prog- 
ress and destiny, planned by God and made manifest 
through the bloodshed of the Revolutionary War, the War 
of 1812, and, most significantly, the Civil War. In these 
works war, battle, soldier carry their own excitement. 

To become the greatest nation in the world is the destiny 
of America, and as the Civil War provides the means to 
the holy sacrifice necessary for the fulfillment of part of 
that destiny, other wars, battles, soldiers will afford the 
sacramental action necessary for continued rebirth and 
progress. 

Just as this backward glance, then, revealed optimism, 
pride, and conviction, the face-to-face experience with 
war in 1898 and the years following gave many writers a 
chance to focus these feelings and beliefs on new and 
precise heroes, battles, causes. From a kind of peak of 
tradition, they saw America and Americans, in the image 
of soldiers in the procession of progress, marching on to 
glory. From these works emerges the soldier-American, 
heaven-blessed, looking to the twentieth century, bearing 
his burdens aggressively, asserting his convictions of his 
superiority, and citing freedom, inalienable rights, the 
American Eagle, the Fourth of July, the Star Spangled 











Banner as symbols of a tradition qualifying him to march 
forward as Palladium of the liberties of the less fortunate 
peoples of the world. 

When the war broke out in Europe in 1914, this image 
of the soldier- America marching to deserved glory became 
temporarily obscured by a very powerful, if vague, image 
of war as a kind of demon to be eschewed at all costs. But 
by 1917 the soldier-America returned, ready to march into 
world conflict, under God’s direction, to fulfill America’s 
destiny: 


America wakes--God’s last peace-lover, 

God’s fighter to death, when her peace is assailed. 
Shout, sing, fling out the flags, War is over; 

When America battles, right has prevailed? 


As a substance of literature, war seemed to writers a 
natural means of imaging life and experience. Even though 
there had been since the Civil War a growing tradition of 
good and bad novels, stories, poems, written either about 
war or the effects of war, this tradition, in the 1890’s, was 
strengthened and modified by reform--reform which fit 
into the general patterns of intellectual, social, political 
and religious activity. In literature the terms realism and 
naturalism came to have special meaning to describe the 
changes that were taking place. These changes involved 
both selection of materials and method of presentation-- 
realism stressing human experience as it seemed to be 
and avoiding the impossible, the improbable, and the senti- 
mental; naturalism employing a materialistic, fatalistic 
view of experience both as a basis for selection and as a 
way of giving meaning to persons, places, and situations. 
As the restlessness of the American people grew into a 
kind of revolt against the repressions of laissez-faire 
capitalism, the literature manifested greater reflections 
of this restlessness--of this conflict. The works of writers 
of the nineties--Ambrose Bierce, Joseph Kirkland, Hamlin 
Garland, Henry James, Stephen Crane, Harold Frederic, 
Edward Bellamy among them--tell us that war was a per- 
vasive, substantial element in these reflections. In these 
works wars of the past are employed to capture, to image, 
responses to the present. Bitterness, shame, ecstasy, 
struggle--all are projected frequently through the meta- 
phor of war. These writers were protesting against the 
conditions of their society; they wanted a better world in 
which to live. And to give dignity, honor, and historical 
significance to their protagonists, they imaged, pictured, 
visioned them as American soldiers. As one story of the 
nineties ends, “The common soldier of the American 
volunteer army had returned. His war with the South was 
over, and his fight, his daily running fight with nature and 
against the injustices of his fellow men, was begun again.” 

Thus both among the optimistic and the pessimistic 
writers between 1891 and 1917, among both those who saw 
in the assertiveness of America the golden path to future 
greatness and those who protested against the status quo 
and envisioned a greater America made possible through 
radical change, the soldier—God—American seemed always 
at hand as a means to image various manifestations of that 
progress. 


IV 


Most significant among these writers was Stephen 
Crane, who devoted most of his creative life to following, 
depicting, imaging war. Throughout his works he equated 
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the life-experience with the war-experience. In most of 
his stories, war and the soldier appear as comparisons; 
that is, they convey the character of nonmilitary events 
and persons by existing as similes. The direction of the 
reader’s response is from the event or the person to the 
war or the soldier and then back to the event or person. 

Thus are these stories essentially different from what 
we have come to consider Crane’s major work, The Red 
Badge of Courage: An Episode of the American Civil War 
(1894, in which war, as the announced subject, is the start- 
ing point of one’s response. Henry Fleming’s experiences 
and those of the army of which he is a part--or a piece-- 
can never be likened to war: They are war and he isa 
soldier. Subjectively and substantially, then, war informs 
the novel; and it produces a striking consequence. War- 
experience becomes the life-experience; life-experience 
becomes the metaphor through which, in Crane’s terms, 
one comprehends the reality which is war. Henry, the 
soldier who begins experience as “an unknown quantity, ” 
learns to know himself and his society and to discover a 
“cause” and a role which enables him in the end to know 
that he is good--that he is a man. He sees “that the world 
[is] a world for him.” — 

The Red Badge of Courage, then, is a novel about indi- 
vidual human experience, about struggle for freedom of 











action and belief, about, in fine, the struggle to exist, to be, 


in a society and in a universe which seem always to con- 
struct redoubts, one beyond the other, to confuse and con- 


found the struggle. In striving to come nearest, as he said, 


to “nature and truth,” Crane imaged this struggle, saw it, 
in fact, in terms of war and the soldier. As.this study 
indicates and as the popular response to the novel proves, 
Crane was right, in the terms of the society in which he 
developed. For the success of the novel depends in large 
measure upon how relevant this picture of war is both to 
the struggle of a youth forced to find his place in society, 
the world, or the universe and to the character of that 
society, that world, or that universe. Before 1917 one 
could hardly question its relevance. 
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The object of this dissertation is to study the plays of 
Eugene O’Neill in relation to American civilization, with 
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special emphasis on the connections between him and the 
major American writers in the treatment of man’s being 
and destiny. 

Viewed as a single act of creation, O’Neill’s work re- 
veals the characteristic American dialectic between tra- 
dition and individuality, innocence and experience, illusion 
and reality--which is the point on which the divers visions 
of the major American writers from Hawthorne and Mel- 
ville to Hemingway and Faulkner converge. For purposes 
of bringing out these analogous relationships, the present 
study traces the origins of O’Neill’s dramatic work to the 
intellectual ferment of the 1920’s, and then proceeds to 
discuss his entire canon as a progression in four move- 
ments: the naturalistic, the mythic, the Freudian and the 
Christian existentialistic. The tragic conflict in O’Neill’s 
plays is then discussed, in the light of an underlying ten- 
sion between faith and irony, as being characteristic of the 
American literary mind. In conclusion an estimate is made 
of the quality of O’Neill’s achievement, his place in Ameri- 
can literature and his contribution to American drama. 

During three decades of literary creativity, O’Neill 
consciously or unconsciously participated in the major 
phases of intellectual change in America, responding as 
he did to the contemporary attractions of literary radi- 
calism, naturalism, expressionism, Freudianism and 
religious symbolism. Like all serious writers, he too 
developed his own myths--in his case his own personal 
tragedy--which could make communicable his particular 
nightmarish apprehension of the modern world; but in his 
artistic maturity he turned to the basic Christian drama 
of sin and redemption. While questioning the certitudes 
of faith, he accepted irony as a means of spiritual sur- 
vival--and possibly of ultimate grace--a metaphysical 
position commonly shared by all those American writers 
who have dealt with the human predicament and the in- 
scrutable mystery that surrounds it. As his tragic vision 
outgrew both facile optimism and romantic pessimism, 
O’Neill abandoned mythic and extrarealistic stylizations 
of his symbols and returned to simple realism and domes- 
tic tragedy, wherein he explored, more effectively than 
ever, terminal dignity for man in extreme disaster, abso- 
lution in self-annulment, and spiritual identity in the 
brotherhood of clamity. In doing so, he not only drama- 
tized the,modern existentialist dilemma, but also the 
classical American discourse on the mediating agency of 
irony between society and solitude. Thus, contrary to the 
usual belief that he was alienated even from the alienated 
artists of today, O’Neill emerges as a significant link 
between American drama and American fiction by virtue 
of having applied the Christian allegorical tradition to the 
theater in his search for meaning and identity. 
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The aim of this thesis was to draw significant parallels 
between works of Tolstoy, Hauptmann and Gorky and to 
discuss their ideas (by chapters) on social, sexual and re- 
ligious problems as expressed in certain novels and dra- 
mas, written mainly between 1885 and 1910. 

The reasons for the choice of these three authors were 
briefly as follows: they were active contemporaries for at 
least twenty crucial years which preceded World War I and 
the Russian Revolution; each one was an outstanding rep- 
resentative of his generation and had at some time in his 
literary career been acclaimed as dean of letters in his 
respective country; Tolstoy was the last great artistic 
realist in Russian literature, the last aristocratic intel- 
lectual with a “guilty conscience,” who has been called the 
conscience of Czarist Russia; Hauptmann was the ac- 
claimed leader of the Naturalistic movement in Germany; 
Gorky became the spokesman for the revolutionary youth 
before and during the Russian Revolution and was champion 
of the rising proletariat. 

A certain kinship of ideas led to a strong influence by 
Tolstoy upon the two younger poets; Gorky acknowledged 
Hauptmann’s importance in his own life, as well as his 
impact upon the Russian theater and the symbolist move- 
ment in Russia. 

The analysis of their works attempts to point out more 
clearly the profound interest of all three in existing social 
conditions and their realization of the need for drastic 
changes. Hauptmann limited himself to “Elendsmalerei”, 
Tolstoy openly attacked the responsible authorities in his 
works, in articles and in letters to the Czar. He took a 
negative attitude toward all authoritarian institutions. 
Gorky, in addition to his literary activity, joined the politi- 
cal underground movement of the Bolsheviks. 

Hauptmann was particularly interested in the Silesian 
lower class, Tolstoy had the fate of the Russian peasant 
at heart, and Gorky fought for the Russian worker. 

Hauptmann was a moderate socialist, Tolstoy a Chris- 
tian anarchist and Gorky an idealistic Communist. 

In sexual matters Tolstoy advocated great moderation, 
his ideal being asceticism and chastity. Hauptmann identi- 
fied procreation with creation and considered sex a whole- 
some, inspiring drive. Gorky had a romantic attitude 
towards sex relations and in this respect was closer to 
Hauptmann. 

Regarding religious problems all three took a negative 
stand towards established churches and were strongly anti- 
clerical. However none of them failed to show proper re- 
spect for sincere piety. Tolstoy regarded self-perfection 
of the individual in the Christian sense as the main objec- 
tive in life. Hauptmann never clearly stated his religious 
convictions. He started out as an atheist and a disciple of 
Haeckel, but requested that he be buried in a monk’s cowl 
with his worn New Testament on his heart. Gorky claimed 
to be an atheist, but was severely criticized by Lenin for 
his religious system, which he called bogostroitelstvo (God- 
building) a simplified version of Nietzsche’s superman. 








Tolstoy advocated a return to nature and regarded 
western culture along with modern civilization and city 
life as evil. He had strong Slavophil leanings and favored 
the East. Gorky was an avowed Westerner, favored culture, 
preferred city life and feared the East. Hauptmann took 
the middle road, preferred country life and appreciated 
cultural achievements of the West as well as the East. 

This may be said of all three: they believed in the 
dignity of man and strived to improve the status of the 
lower classes. 

And so all three have helped to shape decisively the 
social concepts of our time. 
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The purpose of this study is to provide a critical analy- 
sis of a French eighteenth-century literary journal. Clé- 
ment’s journal, one of the first literary correspondences 
of its kind, written from Paris to an undisclosed English- 
man, covers the years 1748 through 1752. 

This study seeks to situate the journal in the eighteenth 
century; to indicate the circumstances of its publication, 
its relation to other journals, the nature of the subscribers; 
to arrange a complete inventory of the contents into mean- 
ingful categories (“Science,” “Life and Manners,” “The 
Arts,” and “Letters”), and to analyze the method, vocabu- 
lary and techniques of the journal. Clément’s comments 
are weighed within each section. 

Pierre Clément, Genevan by birth, is an independent 
and careful observer whose comments are both witty and 
penetrating. His inclinations are primarily literary and 
his general attitude is one of friendliness to the philoso- 
phes, but he is never obsequious. The journal contains 
much interesting comment on literary matters as well as 
anecdotes, accounts of curiosities, and a slight overempha- 
sis on libertine literature. 

The general conclusion is that this is a good journal 
written by a clever and conscientious observer. The evalu- 
ation of important persons (Voltaire, d’Alembert, Diderot, 
Rameau, etc.) is accurate and useful. There is no com- 
ment at all on Jean Jacques Rousseau. The journal is 
limited by the author’s prejudices and, being a serial pub- 
lication of current concern, it lacks historical perspective 
and the scope of carefully detailed criticism. 

Microfilm $3.05; Xerox $10.60. 236 pages. 
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This dissertation sets forth a critical reinterpretation 
of Shakespeare’s tragedy Othello made possible by recog- 
nition of the traditional materials the playwright demonstra- 
bly used and detailed poetic and dramaturgical analysis of 
the specific uses to which he put them. The objective 
has been an exposition of the Shakespearean purposes 
embodied in the form and substance of the play whose 
authority would derive from a comprehensive reading of 
the tragedy in the “language” in which the dramatist wrote: 
a “language” shared with his audience, existing in its cli- 
mate of belief and presupposition, pervasively informed 
by the culture’s modes of viewing reality, and consisting 
of values, ideas, symbols, images, and conventions, as 
well as words. The book comprises, then, an intensive 
examination of the tragedy as staged poetic drama and 
reappraisal of its subject, fabric, structure, and content 
in the light of those traditions which study of the period, 
the Shakespearean canon, and the play itself has revealed 
to be prerequisite to criticism. 

Past Shakespearean criticism has failed to make con- 
sistent or complete sense of the play, to remove the peren- 
nial interpretive dilemmas about it, or to show that it 
possesses coherence of structure, magnitude of concern, 
credibility of character and action, and representative 
tragic significance. This failure derives from inadequacies 
of assumption and method, and especially from a reductive 
literalism which has obscured the figurative scope and 
profundity of the play by being blind to its symbolic nature, 
its radical dependence on traditional ideas and imagery, 
and the conventionality of its modes of representing human 
action. 

Shakespeare’s basic indebtedness in Othello is to the 
Christian tradition; he is specifically indebted for com- 
monplace structures of values, doctrines and figurative 
concepts, symbols, and imagery. The integrity, scope and 
tragic significance of his play, the coherence and progres- 
sion of its action, the unity of its themes, the organization 
and conceptual force of its imagery, the meaning, consist- 
ency, functions and symbolic dimensions of the characters, 
and their relationships, actions, and speech can be per- 
ceived only in terms of Shakespeare’s use of these struc- 
tures. The bulk of the evidence about them is drawn from 
Elizabethan works treating doctrines relating to subjects 
important in the play. But tradition in the visual arts is 
also established as a basically important aid in recognizing 
and studying individual symbols and commonplace colloca- 
tions of themes and imagery. Its crucial value for compre- 
hension of the emblematic nature of the visual aspects of 
Shakespearean dramatic art is demonstrated. 

Under this analysis, Othello justifiably claims its place 
among the greatest attainments of Shakespeare’s tragic 
art. The play is revealed to be a symbolic tragedy of 
moral choice whose dramatic action is the progressive 
realization of the hero’s foreshadowed “fall to reprobance”. 
Literal matter has been both interpreted and expanded in 
scope and implication by a continuously embodied sym- 





bolism which enlarges the dimension of human experience 
dramatized; domestic tragedy has been so managed as 
primarily to enact the typical spiritual downfall of a rep- 
resentative Christian hero. Shakespeare has placed the 
resources of his conventional dramaturgy and stagecraft 

at the service of his symbolic design, and based the unity 
of that design on detailed dependence on commonplace 
thought, symbol, and imagery associated with the analogous 
Christian ideas of life as spiritual warfare, service, and 
imitation of Christ. 

The new interpretation is confirmed by its success in 
explaining the totality of the play, in removing past critical 
problems, in discovering the meaning of disputed, obscure, 
or seemingly functionless matter, in eliminating every 
major textual crux. Additional support is drawn from as- 
sociated Shakespearean writings, and from thematically 
similar Elizabethan narratives dealing with the basic story 
pattern found in Cinthio. 
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In 1918 Victorian biography received, at the hands of 
Lytton Strachey, in his preface to Eminent Victorians, a 
rebuke so brilliantly mordant that serious study of its ac- 
complishments has been delayed and neglected, Strachey’s 
criticism was uncompromising; for him, and for the school 
of biographers his influence fostered, Victorian biography 
was deficient in form and dishonest in intent. 

But today, aware of the limitations of Strachey’s own 
biographical methods, and the corresponding limits of his 
criticism of earlier biography, most scholars would agree 
that a serious study of Victorian biography has become an 
obvious and pressing need in contemporary scholarship. 
Such a study, in broad outline, reveals significantly the 
achievements of Victorian biographical theory and practice 
and its influence upon the period, in such diverse areas as 
literary criticism and social philosophy. 

The nineteenth century witnessed a striking growth in 
both the writing and theory of biography. It was a century 
in which the reading public was growing in number and in 
appetite. The practice of biography became an accepted 
fact in the career of many of the period’s most prominent 
literary men. 

Victorian biography begins its development in response 
tothe success of Boswell’s Johnson(1791). Inthe work, par- 
ticularly, of Lockhart and Trevelyan, the Boswellian auto- 
biographical mode was refined into an instrument of preci- 
sion and subtlety. The “life and letters” biography which 
was the result of this refinement was Victorian England’s 
most notable contribution to the development of biography. 

Along with this development in biographical practice 
went development in biographical theory. The hero-worship 
ethic of Carlyle and the growth of the idea of expressionism 
in literary criticism were both romantic reactions against 
the neo-classic idea of the uniformity of both human and 


inanimate nature. 
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In the volumes of the English Men of Letters Series 
can be witnessed, as a kind of parallel to the neo-classi- 
cism of work such as Johnson’s Lives of the Poets, the 





prevailing expressionism which had been fostered by the 
works of Romantic writers and critics. Literary criti- 
cism, to put it another way, became biographically ori- 
ented. A man’s works were taken to be--in an almost 
automatic way--a reflection of his personality. Conse- 
quently, his biography was of prime critical importance, 
serving, as it were, as a kind of “check” on the integrity 
of his creative work. 

Carlyle’s hero-worship philosophy was also a develop- 
ment of Romantic thought; his “hero” idea produced not 
only his own strikingly powerful and dramatic biographies 
and historical works, but a new concept of biography in 
which the subject was intentionally and forthrightly por- 
trayed in heroic mould. 

Accustomed to biography portraying heroic personali- 
ties, the Victorian public was especially severe upon works 
which did not flatter these expectations. Biographies dis- 
playing their subjects as “unheroic” or improper in sexual 
and marital conduct were particularly censurable, except 
where the subjects (as in the case of the Brownings) dem- 
onstrated that their love was consecrated to acceptable 
(i.e., marital) ends. 

An analysis, then, of Victorian biographical theory and 
practice reveals the following: (a) The perfecting, in the 
“life and letters” biography, of the Boswellian mode of 
biography. (b) The working-out of Romantic philosophy 
in a form of literary criticism which was overwhelmingly 
biographical in form and intent. (c) The importance and 
influence of Carlyle’s “hero” ethic, both as a biographical 
theory and a biographical method. (d) The attitudes and 
expectations of the Victorian public in regard to biography, 
particularly biography which treated the “sensitive” areas 
of love, sex, and marriage. 
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This study presents the life of the Mexican poet Luis 
G. Urbina (1864-1934) with as complete a bibliography of 
his works and writings about him as it was possible for 
the author to compile. The purpose in making a detailed 
investigation of the writer’s life is to show the autobio- 
graphical aspect of his works. Also revealed is the variety 
of foreign writers who influenced not only Urbina’s poetry 
but his prose as well. The latter includes prose poems, 
protests against social ills, literary criticism and com- 
mentaries on the contemporary theater. 

During two summers that he spent in Mexico City, the 
author obtained much original information about Urbina 
through personal interviews with friends and relatives of 
the poet, supplemented by research in government ar- 
chives. Among those interviewed were such men as 








Gabriel Alfaro, Alfonso Reyes, Julio Torri and Artemio 
de Valle-Arizpe. In addition, generous help was given by 
Maria de la Luz Urbina Vda. de Ibdiiez and Rosario Urbina 
de Martin, both daughters of the poet. Other material | 
came from the files of the Archivo General de la Nacion, 
Secretaria de Educacidn Publica, Secretaria de Hacienda 
y Crédito Publico, Museo Nacional de Antropologia, Di- 
reccién de Pensiones del Retiro Civil and Secretaria de 
Relaciones Exteriores. 

Further information about Urbina was obtained from 
the baptismal and matrimonial registries of various 
churches in Mexico City. One of the most significant con- 
tributions is the discovery of Urbina’s baptismal record 
in the Cathedral at Mexico City. This religious document 
served to establish the date of his birth as 1864, whereas 
previously it was believed to have been 1867, 1868 and 
even 1869 by different writers who dealt with the poet’s 
vital statistics. 

Establishment of Urbina’s correct birthdate makes it 
possible to study the poet and prose writer in a new light. 
This is important because Urbina is often relegated to the 
position of a pupil of Manuel Gutiérrez Najera, although 
he is one of Mexico’s great poets. The earlier date of 
his birth reinforces a theory that he was old enough to be 
less impressionable during the years when he worked with 
Gutiérrez Najera. 

The vast amount of reading which Urbina did during 
his formative years--beginning with his pre-school days-- 
accounts for his development as an eclectic possessed 
with a keen critical sense. 

The bibliography lists in chronological order the works 
which Urbina published in newspapers and magazines, with 
an identification of those which have appeared in his col- 
lected works. 

Data thus assembled make for a new appreciation of 
Urbina as a great wirter of both verse and prose, deserv- 
ing of a place among outstanding Spanish-American men 
of letters. Microfilm $5.00; Xerox $17.00. 391 pages. 


DAS ARCHAOLOGISCHE MOTIV IN DER 
DEUTSCHEN LYRIK BIS RILKE 
[GERMAN TEXT] 


(L. C. Card No. Mic 59-4838) 


Emmy Maria Schreiner, Ph.D. 
Northwestern University, 1959 


Unter achaologischem Motiv wird in dieser Arbeit das 
folgende verstanden: Das Erlebnis untergegangener Kul- 
turen, das durch noch bestehende Artefakte, Gebaude und 
Statten hervorgerufen wird und nun in der Lyrik erscheint. 

Das Motiv zeigt erst im 18. Jahrhundert traditions- 
bildende Kraft, tritt aber vereinzelt schon in friiheren 
Jahrhunderten, z.B. im Mittelalter bei Wirnt von Grafen- 
berg und im 17. Jahrhundert bei Martin Opitz, Andreas 
Gryphius, Christian Hofmann von Hofmannswaldau und 
Jakob Balde auf. Bei Wirnt von Grafenberg und Jakob 
Balde handelt es sich um die Bewunderung antiker Klein- 
kunst, wahrend Martin Opitz durch seine Reise nach Sie- 
benbiirgen und Andreas Gryphius und Christian Hofmann 
von Hofmannswaldau durch ihre Reisen nach Rom mit 
Denkmalern und Statten antiker Kulturen in Beriihrung kamen. 
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Die Ausgrabungen von Pompeji und Herkulanum, be- 
sonders aber Winckelmanns Ver6ffentlichungen, fihrten 
in Deutschland zu einer neuen Bewertung der noch erhalte- 
nen Werke der Antike, die nun als Motiv in der lyrischen 
Dichtung immer wieder erscheint. 

Das archaologische Motiv spiegelt in der zweiten Halfte 
des 18. Jahrhunderts die Auseinandersetzung der deutschen 
Klassik mit Wert und Giltigkeit der Antike wider. Indieser 
Epoche finden sich drei Romelegien, die Goethe, Wilhelm 
von Humboldt und August Wilhelm von Schlegel zu Verfas- 
sern haben. Fiir Rom lag schon eine europaische Tradition 
von Elegien vor, die auf die antiken Romelegien Tibulls, 
Ovids und Properz’ zurtickgeht. 

Winckelmanns Wertung antiker Kunst, und hier beson- 
ders der griechischen Plastik, behalt ihre Vormacht- und 
Vorzugsstellung bis zum Ende des 19. Jahrhunderts, wenn 
auch eine abweichende Bewertung der kiassischen Antike 
schon bei Leopold von Stolberg und August Wilhelm von 
Schlegel erscheint. 

Goethes “Italienische Reise” bleibt in der Lyrik der 
Epigonen bis zum Naturalismus Vorbild in bezug auf 
Erlebnisweise und Wahl der Motive. 

Neue Gesichtspunkte finden sich bei Wilhelm Waiblinger 
und Friedrich Hebbel. Wilhelm Waiblinger “entdeckt” die 
farbige Antike und Friedrich Hebbel sieht die klassische 
Schonheit als Sieg itiber vorhergehende Konflikte und 
Spannungen. 

Erst in der Dichtung des ausgehenden 19. Jahrhunderts, 
_in der Periode nach dem Naturalismus, entwickelt sich bei 

der Generation der Dichter der sechziger und siebziger 
Jahre wesentlich Neues. Die Forschungen des 19. Jahr- 
hunderts haben neue Einsichten in die untergegangenen Mit- 
telmeerkulturen gebracht. Neben die klassische Antike 
tritt jetzt auch die agyptische, die durch die Kenntnis der 
igyptischen Inschriften verstandlicher geworden war. 

Von den Dichtern dieser Periode kehren Heinrich 
George und Hans Carossa zur ausschliesslichen Vorbild- 
lichkeit der klassischen, bezw. der griechischen Antike 
zuriick. Fiir Rainer Maria Rilke sind klassische und 
agyptische Antike Vorbild in bezug auf heroische Bewalti- 
gung des Lebens, aber nicht mehr in bezug auf Nachahmung. 

Germanisches und christliches Altertum spielen wahrend 
der Zeit unserer Untersuchung eine ganz untergeordnete 
Rolle. 

Zusammenfassend kann gesagt werden, dass das Erleb- 
nis der klassischen Antike auf italienischem Boden Anlass 
und Gegenstand des gréssten Teiles der Dichtung war. 

Microfilm $3.25; Xerox $11.20. 251 pages. 


THE “TRANSPOSITION” OF MUSIC IN GIDE’S 
LES FAUX-MONNAYEURS 


(L. C. Card No. Mic 59-4204) 


Joseph Austin Slechta, Ph.D. 
Tulane University, 1959 





Chairman: Professor Panos P. Morphos 


We find that musical vocabulary has been adopted 
indiscriminately by literary critics, especially since the 
advent of Wagner’s music-drama, and has been used, for 
the most part, without a distinction being made between 
poetic expression and critical analysis. 





André Gide’s novel, Les Faux-Monnayeurs, partly be- 
cause of the author’s obvious interest in music, has been 
often described in terms of musical figures. In order to. 
determine to what extent music may have in fact influenced 
the structure of the novel, we establish a vocabulary that 
may meaningfully relate the novel to musical concepts. 

We define “transposition” in contrast with “correspond- 
ance” and “synthesis” as a process of employing in one 
art a design characteristic of another. We find from an 
examination of Gide’s works and utterances that he has 
every tendency to prefer pure art forms, and thus to em- 
ploy in his writing abstract design derived from such 
sources as music, and especially that of Bach, which he 
himself relates to literary composition. 

We find that Les Faux-Monnayeurs is constructed upon 
a single theme, which possesses the flexibility and the 
complexity of a fugal statement, rather than the vague and 
subjective character of what is loosely termed literary 
“melody.” 

We trace the use in Gide and his critics and contempo- 
raries of the musical elements of the note, melody, tonality, 
and harmony, and find that in Gide exists a musical sym- 
bolism that synthesizes these concepts into a complex and 
intense ethical and esthetic system. 

We find that the essence of the fugue is the contrapun- 
tal texture that we then discover in a literary “transposi- 
tion” in Gide’s novel, in the form of a symbolic composi- 
tion of voices, each representing some statement of the 
central theme, and proceeding in a symbolically harmonic 
relationship to the others within that texture. 

We conclude that the structure of the novel distinctly 
shows the effects of Gide’s life-long preoccupation with 
musical design and musical dynamics, although these 
esthetic results are most likely the product of a homoge- 
neous subjective system rather than of a deliberate esthetic 
intent on the part of the author. 

Microfilm $3.00; Xerox $10.20. 229 pages. 








FAUN AT THE BARRICADES: 
THE LIFE AND WORK OF FLOYD DELL. 


(L. C. Card No. Mic 59-4844) 


George Thomas Tanselle, Ph.D. 
Northwestern University, 1959 


This is a biographical and critical study of Floyd Dell 
(1887- ), American novelist and critic. The sources 
used include not only Dell’s twenty published volumes and 
his one thousand periodical pieces but the large collection 
of his letters and papers at the Newberry Library. Much 
of the biographical material is necessarily taken from his 
autobiography, Homecoming (1933), but the emphasis here 
is on his literary work rather than on biographical anec- 
dotes as in Homecoming. Following the text is a complete 
bibliography of Dell’s writings (1100 items) and an exhaus- 
tive list of books, articles, and reviews which make refer- 
ence to Dell (600 items). 

The first part of the study deals with Dell’s youth in 
three Mississippi River towns (1887-1908), especially 
Davenport, Iowa, and with his intellectual exploration and 
his early poetry. Part II is devoted to Dell’s years in 
Chicago (1908-1913). Here he was one of the leaders of 
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the “Chicago renaissance,” and, as editor of the Friday 
Literary Review of the Chicago Evening Post, he champi- 
oned realism, continental fiction, and revolt against the 
genteel tradition. After the excitement of the initial years 
of the Chicago renaissance had passed, he moved on to 
Greenwich Village, and Part III takes up his life there 
(1913-1920). His many activities serve as a summary of 
the entire Village experience: he was interested in Freud- 
ianism and was himself psychoanalyzed; he wrote plays 
for little theater as early as 1913 and had one of his plays 
produced on the opening bill of the Provincetown Players 
in New York in 1916; he contributed many essays and 
reviews (few of which were truly Marxist) to the Masses 
and its successor, the Liberator, and was tried with the 
other Masses editors under the Espionage Act; he ardently 
supported feminism and pacifism; and he had many love 
affairs. His departure from the Village to live in conven- 
tional domesticity in the suburban Croton-on-Hudson 
branded him as a renegade in the opinions of many radicals, 
and this Croton period (1920-1935), during which he pro- 
duced his novels, is covered in Part IV. His first novel, 
the autobiographical Moon-Calf (1920), placed him among 
the leading novelists of the time, but his ten succeeding 
novels, which appeared steadily throughout the decade, did 
not fulfill the promise shown in Moon-Calf. Analysis of 
Dell’s novels reveals that they characteristically involve 
youthful dreamers and idealists (moon-calves) who are 

in conflict with reality and who are seeking a place in the 
modern world. The concern with psychology and with 
social problems manifested in these novels and in his 
essays reaches its climax in his long study of adolescent 
adjustment, Love in the Machine Age (1930). Dell’s liter- 
ary career ends with 1935, for in that year he moved to 
Washington and accepted a position in the Federal Writers 
Project. From then until his retirement from government 
service in 1947, his writing consisted of reports and 
speeches for government officials. 

Sinclair Lewis aptly described Dell as a “faun at the 
barricades,” and this split in Dell’s nature between the 
faun-like dreamer and the militant socialist is here traced 
through each period of his life and writing. His idealistic 
dream of a future utopia made socialism congenial to him, 
but at the same time the basically conservative side of his 
nature sought stability and found it in convention. With his 
participation in all the typical movements of the first three 
decades of the twentieth century, Dell emerges as chiefly 
important, not for his writings themselves, but for the 
totality of his career, which epitomizes a period. 

Microfilm $7.80; Xerox $26.60. 613 pages. 














SAINTE-BEUVE AND WOMEN OF THE 
EIGHTEENTH CENTURY 


(L. C. Card No. Mic 59-5001) 


Lois Mary Thierman, Ph.D. 
University of Michigan, 1959 


Sainte-Beuve, the outstanding French literary critic of 
the nineteenth century, has been accused of singular in- 
dulgence in his judgment of the literary production of 
women. It is the purpose of this study to show that despite 
his admitted affection for women and his deep desire to 





recapture their gracious charm in portrait form, Sainte- 
Beuve did judge their literary production both judiciously 
and perspicaciously. 

Sainte-Beuve was particularly attracted to the women 
of the eighteenth century whom he highly esteemed as the 
inheritors of two great French traditions, the salon and 
the “attic” style, and chose to recall some thirty of them 
to public attention. Their portraits are among his most 
artistic. For these reasons, it seemed that indulgence in 
literary judgment would be more readily apparent here 
than in any other group of his articles on women. An ef- 
fort has been first of all to determine the reasons for the 
undoubted sympathy and artistry which Sainte-Beuve usu- 
ally displayed in his portraits of women. Next the causes 
for variations in treatment have been carefully sought. In 
the evaluation of Sainte-Beuve’s criticism of the novels, 
memoirs and letters of the women of the eighteenth cen- 
tury, ten writers were chosen: Mademoiselle Aissé, Ma- 
dame de Charriere, Madame de Créqui, Madame d’Epinay, 
Madame du Deffand, Madame de Genlis, Madame de Kru- 
dener, Mademoiselle de Lespinasse, Madame Roland and 
Madame de Staal-Delaunay. In each instance the editions 
used by Sainte-Beuve have been studied. If this edition 
differed significantly from the final criticai edition, both 
editions were read. In addition to the original texts of 
each writer, the opinions of the principal critics who pre- 
ceeded and who followed Sainte-Beuve have been examined. 
In this research the resources of the Bibliotheque Nationale 
in Paris have been drawn upon. 

The findings of this study show that if Sainte-Beuve’s 
articles on women are more sympathetic than those devoted 
to men, it is not the result of mere indulgence toward 
women. Since women were usually minor wirters, he gen- 
erally avoided discussing those whom he disliked. Those 
whom he did treat had composed a delicate and somewhat 
idealized type of literature which he tended to favor. The 
mysterious charm of women was ideally suited to the type 
of poetic, artistic portrait which he preferred to draw. 

This examination further reveals that Sainte-Beuve 
expected women to display in their writings the same 
grace, tactfulness, modesty, moderation, sincerity and 
truthfulness which governed their behavior in society. 
When a writer possessed charm based on virtue, Sainte- 
Beuve exerted every effort to create a poetic atmosphere 
within the portrait and to instill in the reader a sympathetic 
feeling for the author. Whenever a woman lacked grace, 
his sympathy decreased; whenever she lacked virtue, he 
abandoned any attempt at artistry and sometimes directed 
satiric thrusts against her person. In the name of femi- 
nine charm, he was willing to excuse a woman from pedan- 
tic precision in the matter of dates and from full confes- 
sions on the narration of her love affairs. Occasionally 
he did put too much trust in the word of a lady. When 
grace and virtue were absent, Sainte-Beuve departed from 
his usual critical procedure of highlighting the beauties of 
a work in order to emphasize its defects. The accusation 
that his literary esteem increased in accordance with the 
generosity with which a woman dispensed her favors in 
love is unfounded. Whatever may have been the degree of 
sympathy with which Sainte-Beuve approached a woman 
writer, in every instance his judgment has been approved 
by later critics. Not only did he evaluate the literary 
production of the women of the eighteenth century fairly 
and perceptively, he reversed prevailing unfavorable judg- 
ments against Madame de Staal-Delaunay and Madame du 
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Deffand and rescued Madame de Charrieére and Mademoi- 
selle Aissé from almost certain oblivion. 
Microfilm $2.90; Xerox $10.00. 222 pages. 


ANTOINE DE MONTCHRESTIEN: 
LA BERGERIE. A CRITICAL EDITION. 


(L. C. Card No. Mic 59-4675) 


Alfred M. Wilcox, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: George O, Seiver 


Montchrestien’s pastoral drama, the Bergerie, appears 
separately paginated at the end of his collected tragedies 
in 1601. It is not found in the 1604 edition of the tragedies 
nor has it ever been reissued except for the 1627 printing 
which reproduces the 1601 edition. 

Critics have long recognized the Bergerie, in mixed 
verse and prose, as a storehouse of pastoral lore. They 
generally condemn its dramatic qualities. 

A reéxamination of the Bergerie’s style and composi- 
tion substantiates this judgment. 

The chapter on sources confirms that Montchrestien 
drew heavily on the better known Italian pastorals: the 
Aminta of Torquato Tasso, the Dieromena or Pentimento 
amoroso of Luigi Grotto, the Pastor Fido of Battista 
Guarini, He also found inspiration to a lesser degree in 
the works of his predecessors in the French pastoral 
drama and in the pastoral writings of Latin authors. These 
had been previously recognized. 

Montchrestien’s debt to Pierre de Ronsard has not been 
so recognized. There is no doubt that the leader of the 
Pleiade contributed greatly to the Bergerie. Not only do 











we find verses where the rhyme scheme and the ideas 
correspond but many turns of phrase throughout the Berge- 
rie are reflections of Ronsard’s verses. 

Contributions from other poets of the Pleiade are few 
although passages are found reminiscent of Olivier de 
Magny and Joachim DuBellay. Philippe Desportes too was 
undoubtedly a source of ideas for Montchrestien. 

From Nicolas de Montreux Montchrestien has been 
inspired not only through his pastoral dramas, frequently 
mentioned by Jules Marsan in his Pastorale dramatique 
en France, but more especially through his pastoral novel, 
the Bergeries de Iulliette. 

The text of the Bergerie follows the 1601 edition in 
spelling and puncutation. The original pagination is indi- 
cated and the lines are numbered for ease of reference. 

In the notes are found interesting variants in the 1627 
printing, editorial comments on the language and style of 
the drama and further source material as well as cross 
references to sources already indicated in the Introduction. 

Microfilm $3.30; Xerox $11.20. 254 pages. 








A SUMMER’S RECKONING, AND OTHER STORIES. 
(L. C. Card No. Mic 59-5743) 


Rex Eugene Worthington, Ph.D. 
State University of Iowa, 1959 





Chairman: Professor Paul Engle 


This thesis is composed of five original short stories. 
Their common locale is midwest, their characters middle 
class, and one basic theme is to be found throughout: 
man’s inability to communicate with his fellow man. 

Microfilm $2.00; Xerox $7.00. 150 pages. 
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UNA INTRODUCCION A LA BIBLIOGRAFIA 
JURIDICA LATINO-AMERICANA 
[SPANISH TEXT] 


(L. C. Card No. Mic 59-3965) 


Alberto Villalén-Galdames, Ph.D. 
University of Michigan, 1959 


In many countries, research workers, judges, attorneys, 
professors, and law students are daily faced with the prob- 
lem of investigating a specific aspect of local or compara- 
tive Latin American jurisprudence. 

This study attempts to meet that problem, being an 
annotated bibliography which presents the legal literature 
of and about Latin America. 

In Part One, Introduction, three chapters cover “Bib- 
liography”, “Latin American Juridical Bibliography”, and 
“Bibliographical Techniques and International Coopera- 
tion’. Part Two, the bibliography itself, consists of twenty- 
two chapters, one devoted to Latin America as a unit, and 
the other twenty-one to the different countries, Puerto 
Rico having also its own chapter. Each one of these divi- 
sions has three sections: General Bibliography, Juridical 
Bibliography, and Juridical Literature. Under section one, 
general bibliographies useful for the study of legal produc- 
tion of and about Latin America are included. Section two 
describes juridical bibliographies with the same charac- 
teristics. Under section three, books and periodical 
articles on Latin American law which contain bibliog- 
raphies of some importance are included. A grand total 
of about three thousand titles is described. 

It isan impossible task - of dubious usefulness anyhow - 
torecord all the legal literature of and about Latin América. 
It would have been very difficult, if not impossible, to pre- 
sent only the best juridical works of each country, and for 
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such a project some kind of international sponsorship and 
the collaboration of experts from each nation would be in- 
dispensable. For some one working alone, the method 
followed in this study is the only feasible one. 

This work presents almost three thousand legal books 
which contain bibliographies of some importance. Even 
the most modest title recorded in this bibliography cites 
the important legal works of and about the country where 
it was produced. Indirectly, then, the best juridical works 
of and about Latin America can be found through this bib- 
liography. 

Titles are given in their original languages. Quoted 
annotations are also reproduced in their original languages. 
The Introduction and notes contributed by the author of the 
bibliography are in Spanish. 

Some of the conclusions of this thesis are: 

a) There is no adequate bibliographical apparatus 
covering the juridical production of the world; 

b) No one area or country has yet developed a perfect 
scheme for the control of its own legal bibliography; 

c) Latin-America has an important juridical literature 
but no adequate bibliography of it; 

d) The most useful registers and bibliographical aids 
have been produced outside Latin-America, mainly in the 
United States of America; 

e) In Latin-America, because of a wide variety of 
social factors, efforts should be focused now towards the 
establishment of a continental, supra-national bibliographi- 
cal service, taking into account existing bibliographical 
aids; and 

f) The United Nations Educational, Scientific and 
Cultural Organization and/or the Organization of American 
States should work towards that objective with the coopera- 
tion of experts and libraries in each of the Latin-American 
countries. Microfilm $6.95; Xerox $24.00. 547 pages. 


2307 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








MATHEMATICS 


WAVE PROPAGATION IN SUSPENSIONS 
(L. C. Card No. Mic 59-4324) 


William Sterling Ament, Ph.D. 
Brown University, 1959 


The report deals with theoretical methods for deter- 
mining the effective physical properties of suspensions or 
statistical mixtures of spherical particles of different 
isotropic materials. The methods are shown sufficiently 
general to allow estimates of secondary physical effects 
such as the average optical rotatory power, the thermo- 
electric power, and the acoustic attenuation of appropriate 
suspensions. When particles have sizes comparable with 
wavelength, the attempted average-property estimates are 
less satisfactory, and no attempt is made to obtain 
average-property estimates for anisotropic geometries 
or particle-materials. 

Addition formulas and other useful relations among 
spherical scalar and vector wave functions are derived 
for these applications. 

Microfilm $2.00; Xerox $6.00. 122 pages. 


SPHERICAL EXPLOSIONS IN SEA WATER 
(L. C. Card No. Mic 59-4329) 


Stanley Allan Berger, Ph.D. 
Brown University, 1959 


In this thesis, a study is made of the early behavior of 
a spherical explosion in sea water. The equations of 
unsteady motion of a compressible fluid with spherical 
symmetry are solved numerically for a particular charge 
of PETN. In the explosive gas a Jones equation of state 
is employed, and in the compressed sea water a modified 
Tait equation. 

The detonation phase of the explosion is treated fully 
by a similarity method. In particular, the two singulari- 
ties along the initial negative characteristic through the 
origin of blast are investigated in full, and series solutions 
of the governing non-linear ordinary differential equations 
are presented, Between the singularities the flow vari- 
ables are determined by numerical integration. 

The coordinates and the values of dependent variables 
are determined along a plus characteristic which traverses 
the whole field of disturbance and lies very close to the 
origin of blast. 

Conditions along these two characteristics, one of each 
family, are then used as initial data for the calculation of 
the early growth of the explosion by the method of charac- 
teristics. In the compressed water region and part of the 
expanding gas region the integration scheme is based on 
only two families of characteristics. In the remaining 
part of the gas region, where entropy changes are intro- 
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duced by the second shock wave, the particle paths also 
enter into the numerical scheme. 

Along each new plus characteristic the positions of the 
second shock, contact discontinuity, and main shock are 
determined. The second shock is the most difficult 
boundary to fit because it separates regions of non- 
uniform flow. For both shock waves, the complex problem 
of fitting into a characteristic network is reduced to the 
equivalent problem of finding appropriate roots of alge- 
braic equations. In the case of the second shock the 
correct root is the velocity of the shock. The correspond- 
ing root for the main shock is the pressure behind it. In 
both cases Newton’s method is used to locate the roots. 
When programmed on an electronic computer this boundary 
fitting procedure was found to give extremely good 
accuracy after only a few iterations. 

The calculation of the complete flow field has been 
programmed on an IBM 704 computer. So far the field 
has been computed as far as the plus characteristic 
running through the main shock at time 2.37 of detonation 
time. The results are given in tabular and diagrammatic 
form. 

Comparing with the explosion of the same charge in 
air, which was calculated previously, it is found that the 
expanding gas region in the water explosion is much more 
confined, while the compressed explosive gas and com- 
pressed water regions are much more extensive. The 
second shock now starts to move in towards the center as 
soon as it is formed; at any later time it is much further 
from the contact discontinuity and main shock than in the 
corresponding air explosion. The second shock grows in 
strength much more slowly than in the case of air, but the 
actual pressures on either side of the shock are higher 
since the detonation products are not allowed to expand so 
freely in a water explosion. 

The pressure behind the main shock is initially very 
high, of the order of 10° atmospheres, but falls to half the 
initial value in a very short time. The decay in main 
shock strength is more rapid than in the case of air. 

A discussion of work on point and finite source ex- 
plosions and an extensive bibliography is included. 

Microfilm $2.15; Xerox $7.60. 161 pages. 


A CONTINUUM MODEL FOR TRAFFIC FLOW 
ON AN UNDIVIDED HIGHWAY 


(L. C. Card No. Mic 59-4330) 


James Harry Bick, Ph.D. 
Brown University, 1959 


The flow of traffic in two directions on an undivided 
highway is investigated using the equations of continuity 
and assumed empirical relations between the average car 
velocities and densities in both lanes. These lead toa pair 
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of quasi-linear first order partial differential equations 
in two dependent and two independent variables. Even if 
the velocity in one lane depends only very weakly on the 
density in the other lane, it is found that for a certain 
small range of densities the equations are of elliptic 
rather than of the expected hyperbolic type. 

Solutions are found for the equations of continuity in 
both hodograph and physical planes for various dis- 
continuous and continuous initial conditions. The equations 
governing shock waves (discontinuities in densities) are 
also derived, and stability requirements for shocks are 
postulated. It is found that solutions for discontinuous 
initial data must consist of either shocks, simple waves, 
or constant densities. The solutions for continuous initial 
conditions are somewhat more complicated but can be 
solved by the method of characteristics in the general 
case and analytically in certain specific cases. 

Microfilm $2.00; Xerox $4.00. 73 pages. 


A NEW ESTIMATION PROCEDURE FOR 
LINEAR COMBINATIONS OF EXPONENTIALS 


(L. C. Card No. Mic 59-6122) 


Richard Garth Cornell, Ph.D. 
Virginia Polytechnic Institute, 1956 


Many experimental problems in the natural sciences 
result in data which can best be represented by linear 
combinations of exponentials of the form 


P a 
k=1 


Among such problems are those dealing with growth, 
decay, ion concentration, and survival and mortality. Also, 
in general, the solution to any problem which may be 
represented by linear differential equations with constant 
coefficients is a linear combination of exponentials. In 
most problems like those which have been mentioned, the 
parameters a, and A, have biological or physical signifi- 
cance. Therefore, in fitting the function f(t) to the data it 
is not only necessary that the function approximate the 
data closely, but it is also necessary that the parameters 
a, and A; be accurately estimated. Furthermore, a 
measure of the accuracy of the estimation of the parame- 
ters is required, 

A new estimation procedure for linear combinations of 
exponentials is developed in this paper. Unlike the itera- 
tive maximum likelihood and least squares methods for 
estimating the parameters for such a model, the new 
procedure is noniterative and can be easily applied. Also, 
in contrast to other non-iterative methods, error esti- 
mates are available for the parameter estimates yielded 
by th~ new procedure. 

In the model for the new procedure the points t; at 
which observations are taken are assumed to be equally | 
spaced and the number of such points is specified to be an 
integral multiple of the number of parameters to be 
estimated. Moreover, each observation is specified to 
have expectation f (t;), where f is the function mentioned 
earlier. The coefficients a, are assumed to be non-zero 








and the exponents A, are assumed to be distinct and 
positive. Then in the derivation of new procedure, the 
observations are reduced to as many sums as there are 
parameters to be estimated. Each of these sums is 
equated to its expected value and the resultant equations 
are solved for estimators of the parameters. 

The estimators from the new procedure are shown to 
be asymptotically normally distributed as either the 
number of points at which observations are taken or the 
number of observations made at each such point ap- 
proaches infinity. The asymptotic variances obtained 
are used to form approximate confidence limits for the 
a, anda, . The statistical properties of the estimators 
are also studied. It is found that they are consistent, but 
not in general unbiased or efficient. Asymptotic effi- 
ciencies are calculated for a few sets of parameter values 
and a bias approximation is obtained for two special cases. 
The new method is also shown to be optimum relative to 
certain similar methods and necessary conditions for the 
new procedure to lead to admissible estimates are studied. 

In the last portion of the thesis a sampling study is 
reported for observations generated with a model con- 
taining only one exponential term and with errors which 
are normally distributed. The small sample biases and 
variances for the estimates computed from these observa- 
tions are given and the effects of changes in the parame- 
ters in the model are investigated. Then some actual 
experimental data are fitted using both the new procedure 
and some alternative methods. The final chapter in the 
body of the thesis contains a critical evaluation of the new 
procedure relative to other estimation methods. 
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ON THE CONTINUING DEFORMATION OF 
WORK-HARDENING PLASTIC SOLIDS 
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George Richard Cowper, Ph.D. 
Brown University, 1959 


The boundary value problem for the quasi-static post- 
yield deformation of a work-hardening plastic body is 
formulated. The formulation fully accounts for the changes 
in geometry which accompany the deformation and includes 
the thermal effects arising from thermal straining and the 
temperature dependence of the yield stress. Following the 
work of Hill, a uniqueness criterion for the boundary value 
problem is developed, and a criterion for the stability of 
the plastic body under dead loading is derived. The 
present derivation of the stability criterion avoids any 
use of the conjecture on which Hill’s original analysis 
was based. Alternative interpretations of the criterion 
are discussed, 

As an example, the plane strain deformation of a bar 
under uniform tension or compression is considered. 
Solutions for the incipient post-yield motion are found 
which correspond to necking when the bar is in tension, 
and to buckling when the bar is in compression. The 
latter solution verifies the accuracy of the conventional 
column buckling analysis based on the Bernoulli-Euler 
hypothesis. Microfilm $2.00; Xerox $3.80. 70 pages. 
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PRODUCTS OF POLYADIC ALGEBRAS 
AND OF THEIR REPRESENTATIONS 


(L. C. Card No. Mic 59-5166) 


Aubert Daigneault, Ph.D. 
Princeton University, 1959 


This dissertation is a study of various kinds of products 
of polyadic algebras and of representations of such alge- 
bras. Several applications of those products to Mathemati- 
cal Logic are discussed. Throughout, the treatment is 
algebraic and follows the way led by Halmos. 

The principal products considered are as follows: 


(1) The free product of polyadic algebras with amalgama- 
tion, 


(2) The tensor product of polyadic algebras and of 
0-valued representations of such algebras. 


(3) The direct product of a family of representations 
of a single algebra. 


The free product is applied to obtain new proofs of 
Craig’s Interpolation theorem and of a theorem in the 
theory of definition due to Beth, Craig and A. Robinson. 
A generalization of this theorem makes possible a dis- 
cussion of a question posed by Craig and Robinson. A 
result announced by Feferman and Vaught concerning the 
generalized product of relational systems is obtained as 
a simple corollary to the construction of the tensor 
products. Finally (3) and the concept of strongly rich 
polyadic algebra lead to a result of Los in the theory of 
models. This result is applied to the theory of algebraic 
fields to obtain an answer to a problem raised by Beth. 
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EXISTENCE THEOREMS FOR CERTAIN 
CLASSES OF TWO-POINT BOUNDARY PROBLEMS 
BY VARIATIONAL METHODS 


(L. C. Card No, Mic 59-4791) 


Richard James Driscoll, Ph.D. 
Northwestern University, 1959 


The principal results of this paper are existence 
theorems for solutions of two classes of vector differen- 
tial systems. In each case the existence theorem is 
established by variational methods. 

The first system considered is of the form 


y"(x) = f(x,y(x),y'(x)), a<cx<b 
y(a) = y,, yb) = y,, 


where f(x,y,z) is a real vector function of the real scalar 
x and the real n-dimensional vectors y and z. We first 
consider the system (A) with y, = 0 = y2, and an asso- 
ciated functional 


b ; 
K(y,z) = f (ly'-2|* + |z'-£(x,y,z) |? )dx, 


(A) 


where (y(x),z(x)) is in the class K of function pairs with 
y(x), z(x) absolutely continuous and of integrable square 
derivative on a < x < b, and with y(a) = 0 = y(b). The 





infimum of I(y,z) in this class is denoted by I. Itis 
shown that under suitable hypotheses any sequence 
{(ym(x),Zm(x))} of elements of K with the property that 
I(Yim»Zm)—~I, has a subsequence that converges to a pair 
(Yo,Z,) in K, where I(y,,z,) = 1. It is further shown, in 
effect, that I, = 0, so that y,' = Zo, Z,' = f(X,Yo,%); 
that is, y,(x) is a solution of (A). Finally, we show how 
the system A with arbitrary y,,y, can be reduced to the 
system described above. 

We next consider the system 


y"(x) = gy(x,y(x)), O<x<oo 


(B) y(0) = yo, y(x) bounded on0< x<owo, 


where g(x,y) is a real scalar function of the real scalar 
x and the real n-dimensional vector y, and g(x,y) denotes 
the vector (Sy y(%¥))- This system is a generalization of 


a scalar system, including as a special case the so-called 
Fermi-Thomas equation, studied by Sansone,’ who proved 
the existence of a unique solution of that system. How- 
ever, Sansone’s hypotheses were somewhat stronger than 
ours, permitting his use of a simpler proof. 

With (B) we consider the functional 


y) = f° (ly'|? + 2¢(x,y))dx, 


with y(x) in the class K;, of functions absolutely continuous 
and of integrable square derivative on 0 < x < oo, and 
with y(0) = y,, I(y(x)) < co. It is to be noted that the 
differential equation of (B) is just the Euler equation 
corresponding to I(y), although the analogous statement 
for (A) is not true. We again use variational methods and 
show that under suitable hypotheses there is a unique 
minimizing function for I(y) in K,, and that this function 
is the unique solution of (B). We prove that the solution 
of (B) can also be characterized as the limit as N—~oo of 
y(x,N), where y(x,N) is the unique solution of 


y "(x) = Sy(x,y(x)), 0<x < N, 
(C) y(0) = yo, y(N) = &, 


for a fixed vector &. This result is related to a property 
of certain linear systems established by Reid.” Several 
asymptotic properties of solutions of (B) are proved next, 
and finally we give a sufficient condition that the solution 
y(x) of (B) as well as y'(x) be differentiable with respect 
to its initial values. 
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METRIC DIOPHANTINE APPROXIMATION IN 
ONE AND SEVERAL DIMENSIONS 


(L. C. Card No. Mic 59-5176) 


Patrick X. Gallagher, Ph.D. 
Princeton University, 1959 





This thesis deals with the approximation of r-tuples 
(x,, X2) «++, Xy) = X Of real numbers by r-tuples of 
rational numbers all having the same denominator. 

Let (* be the family of all closed subsets P of the 
unit cube in r dimensions centered at the origin which 


have the following property: if t e P, then the rectangle 
with edges parallel to the axes and diagonal from 0 to 


t also belongs to P. Given a sequence {P(n)} of sets in 
Pr, let Q., be the set of all X in a unit cube for which 
nx - k € P(n) for arbitrarily large n and corresponding 
lattice vectors k; let II,, be the smaller set obtained by 
requiring the coordinates of k to be prime ton. Then 

I m(,,)=Oorl. I'. m(Q,) =Oorl. 


II. If m(P(n)) and Zm(P(n)) = «, then m(_) = 1 
(and hence m(2,) = 1). 


If Xm(P(n))<, then m(Q,) = 0 (and hence 
m(II,,) = 0). 


Ill. There is a sequence of sets (in (#') for which 
m(Il,,) = 0 and m(Q,,) = 1. 


Let |lu|j/ = min|u-k|. A consequence of I' is that for 
each sequence {a,,} of positive numbers, lim a, ° ||nx,|| 
- ||nxe|| +... + ||nx,|| is almost everywhere 0 or 
almost everywhere ». A consequence of II. is that for 
almost all Xx, 

Lim n log? n + |jnxill = fjaxall + +. = [laxel] = 0 
while for each positive €, 


lim n logTt+€ n - ||nx: || ° ||nx.]| a ||nx , || = 0, 
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ABSOLUTE CONVERGENCE OF 
EIGENFUNCTION EXPANSIONS 


(L. C. Card No. Mic 59-5778) 
Gerald Walter Hedstrom, Ph.D. 
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Supervisor: Professor Jacob Korevaar 


The eigenfunction expansions I consider arise from the 
Sturm- Liouville problem 


-y" + ry =Ay, -o< aC x<bK<K a, 


where y satisfies linear homogenous boundary conditions 
ataandb. In the past one has compared the ordinary 

















convergence of eigenfunction expansions with the con- 
vergence of trigonometric series. This thesis raises 
similar questions relative to absolute convergence, both 
for regular and for singular Sturm-Liouville problems. 

It is first assumed that r is real and of bounded 
variation on every closed subinterval [c,d] of (a,b), that 
the eigenvalues are real, tend to + and satisfy a mild 
separation condition, and that the eigenfunctions form an 
orthogonal basis of L2(a,b). 

Under these conditions one has the following result on 
equi-absolute convergence. Consider those continuous 
functions f on (a,b) which vanish outside some closed 
subinterval [c,d] of length <2". Such an f can be repre- 
sented on [c,d] by an absolutely convergent trigonometri- 
cal series if and only if it has an absolutely convergent 
eigenfunction expansion. 

It is shown that our conditions are satisfied for most 
classical eigenfunction expansions. I examine in detail 
expansions in terms of regular Sturm- Liouville eigen- 
functions, Bessel functions, Jacobi polynomials, Laguerre 
functions, and Hermite functions. 

In a second chapter I study the representation of 
functions by integral transforms originating in Sturm- 
Liouville problems of limit point type. It is shown that 
under appropriate conditions a continuous function on 
(a,b), which vanishes outside some closed subinterval 
[c,d] of length <2”, can be represented on [c,d] by an 
absolutely convergent trigonometrical series if and only 
if it can be represented by an absolutely convergent 
integral. 

A third chapter contains a discussion of the problem: 
How can one determine whether or not a function is an 
element of the class L,(- ©, o) by examining its Hermite 
coefficients ? 

There is a relatively crude condition which is easy to 
apply. Namely, if f has the expansion 


{~ > CKEPK 
in terms of normalized Hermite functions with 
1 
Z\ce,|k a < oo, 
then both f and its Fourier transform are in Li. 
It is finally shown that a series of Hermite functions, 
Zck Yk, represents a function of L, if and only if the 


Abel means, vip, satisfy the condition 
oo 


lim f lop - op" | = 0, 
p,p't| -™ 
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Let {fF (r),7>0 }, F (0) = 0 , be a random three 
dimensional isotropic stable process with parameter a, 
0<a< 2. Several connections between these processes 
and the theory of Riesz potentials are studied. Theorem 
1 gives, in terms of a Riesz potential, the probability that 
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the process, starting at the point y , will spend a positive 
time in a bounded and closed domain 2. Whena > : and 


the process is truncated at time t, an asymptotic expres- 
sion for the same probability is derived for large t, in 
Theorem 2. The interesting result is that this expression 


contains the capacity of order aof 2. Fora < : the 


situation is slightly more complicated. 
Microfilm $2.00; Xerox $3.00. 26 pages. 


ISOTOPIES IN MANIFOLDS 
(L. C. Card No. Mic 59-5787) 


James Milton Kister, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor R. H. Bing 


Denote the set of all homeomorphisms of a manifold 
M onto itself by H(M), those homeomorphisms which are 
isotopic to the identity by I(M), and the piecewise linear 
homeomorphisms relative to a triangulation of M by P(M). 

New proofs are given for the local 0-connectedness of 
H(E*) and H(S*) under the compact-open topology. A 
somewhat similar result is the following: if f and g are 
in H(E™) and if there is a real number r so that p(f(x), 
g(x))< r for all x in M, then there is an isotopy taking 
g onto f and moving no point a distance of r. Forn =3 
this settles a question due to Sanderson. Alexander’s 
theorem on isotopies of an n-cell follows as a corollary. 

Next the result is generalized to arbitrary 3-manifolds 
with boundary, which admit a triangulation © with the 
property that there is some integer N such that no vertex 
lies in more than N 3-simplexes of £. Let M be such 
a space and p be the natural metric defined by barycentric 
coordinates in =. Then if ¢€ >0 there is a 6 so that if f 
and g are in H(M) and p(f(x),g(x)) < 6 for x in M, there is 
an isotopy of M taking g onto f and moving no point 
more than €. Two corollaries of this result are: 1) I(M) 
is precisely the subgroup of H(M) generated by those 
homeomorphisms which are the identity outside a poly- 
hedral 3-cell; 2) if M is any 3-manifold containing a tame 
compact 2-manifold L and if € >0, there isa 6 so that 
if h is a homeomorphism of L into M moving no point 
more than 6 and h(L) is tame, then there is an isotopy of 
M, fixed outside an ¢€-neighborhood of L, taking h(L) in 
a pointwise fashion onto L and moving no point more than 
€. The latter corollary makes use of and generalizes a 
similar result of Sanderson. 

Finally it is shown that P(E”) and P(S™) have pre- 
cisely two isotopy classes of homeomorphisms, namely, 
the orientation-preserving and the orientation-reversing. 
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OPTIMUM DECISION RULES FOR THE 
COMPARISON OF TWO POISSON PROCESSES, 
BASED ON MINIMIZATION OF EXPECTED LOSS 


(L. C. Card No. Mic 59-5195) 


James Albert Lechner, Ph.D. 
Princeton University, 1959 


Rules are discussed for deciding whether A, the 
parameter of a continuous-time Poisson process, is less 
than or greater than a given constant k. 

If the cost of observation is proportional to the. length 
of time the process is observed, and the cost of a wrong 
decision is proportional to the magnitude of the error, 
that is, to |A- k], then an optimum non-randomized 
sequential decision procedure is proved to exist and is 
found, where by an optimum procedure we mean a pro- 
cedure which minimizes the total expected cost with 
respect to any given prior distribution for A of the form 

“- 
on" Mae , where yo is a positive integer and t, >o. 

Some of the results hold true for other cost functions, 
prior distributions, and/or random processes; indications 
are made of some of these. 

An example is given of one such procedure, calculated 
with the aid of a small digital computer, in the form of a 
boundary in the (t,y)- plane; here the sample is repre- 
sented as a function y(t), where y - y, is the number of 
events that have occurred in the process during the 


observation time t - to. 
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ON THE COHOMOLOGY RING OF 
A SPHERE BUNDLE 


(L. C. Card No. Mic 59-4351) 


Donald Gene Malm, Ph.D. 
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Let p:E —-B be an orientable (k-1)-sphere bundle, 
with B a finite polyhedron. For k odd, an invariant 
P ¢ H*~*(B,Z) is defined which is closely related to the 


Pontrjagin class. 


Theorem 1. Suppose H?*~?(B,Z) has no two-torsion. Then 
P is the Pontrjagin class, and two (k-1)-sphere bundles 
over B with the same Stiefel-Whitney classes W,, and 
W,,-; and the same invariant P have isomorphic integral 
cohomology rings. 


Theorem 2. For k even, if H?*~?(B,Z) has no two-torsion, 
then two (k-1)-sphere bundles over B with the same 
Stiefel-Whitney classes W,, W,-,, and W,-, have iso- 
morphic integral cohomology rings. Using the real 
numbers or a cyclic group of odd order as coefficients 
for cohomology, the cohomology of the base space and 
the characteristic class W; determine the cohomology 
ring of the total space E, for k even. This extends a 
theorem of R. Thom in the 1954-55 H. Cartan Seminar 
Notes. The first results extend recent results of W. S. 
Massey in the Journal of Mathematics and Mechanics, 
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INTEGRAL BASES IN KUMMER EXTENSIONS 
OF DEDEKIND FIELDS 


(L. C. Card No. Mic 59-5916) 


: Leon Royce McCulloh, Ph.D. 
é The Ohio State University, 1959 


Let F be the quotient field of a Dedekind ring J, and 
let F' be a separable extension of F. What are necessary 
and sufficient conditions for F' to have an integral basis 
over F? Professor H. B. Mann has given an answer in 
case F' is a quadratic extension of F. (Proc. Amer. 
Math. Soc. vol. 9 (1958) pp. 167-172.) In this dissertation, 


an answer is given in the case F' = F(V/u) where (is an 


OR, tt aieclig 
PRE S ead 


a SS oR i Bie Oh 


odd prime, F contains a primitive (th root of unity and is 
locally perfect at the divisors of ¢ (i.e., if 4 is any prime 
divisor of (, then the field of residues modulo ¥ is 
perfect). (This latter condition is satisfied if F is an 
algebraic number field or if ( is a unit in J.) The condi- 
tion given is that the square root of the discriminant be a 
principal ideal in F. Necessity of this condition is well 
known. Sufficiency is shown by a construction involving 


g 
a suitable modification of the field basis 1, Vu ,..., 


(Vn)e- . Actually, a more general problem is solved in 
this case. It is found that if “ is an ideal in F, thenu 
has a module basis in F' over F if and only if w' D 
is a principal ideal in F. 
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A SOLUTION OF THE GENERALIZED 
HEAT FLOW EQUATION IN A BOUNDED 
REGION AS A WIENER INTEGRAL 


(L. C. Card No. Mic 59-6033) 
Edward Olaf Nelson, ‘Ph.D. 
University of Minnesota, 1959 
The following boundary value problem is studied: 
0<t<to 





a°G aaG_ a(t,é)G=0 

ag? = At Pi(t)<E < Galt) 
lim G(t,&) = lim G(t, —) = 0 0<t<ty 
E(t) + E—¢2(t)- 


lim G(t,&) = o(€). 
t—ot+ 


9, (0)< E<@, (0) 


It is shown that the Wiener integral 
t frolt (1-s),2V t/a X(s) + & ]ds 


G(t,t)= | e o[2V t/a Xx(1) + ]dwX, 
Ci (t, g) 


where the range of integration is a subset of the space, C, 
of continuous functions on [0,1] with x(0) = 0 defined by 


Ci(t,§) = {xeC; ¢,[t(1-s)] <2Vt/a x(s) + & <¢2[t(1-8)] 
for all se [0,1]}, 


satisfies the differential equation at all points of the 











region under consideration and the stated boundary con- 
ditions. 

The first step of the proof is to modify an existence 
theorem of Cameron in which he expresses the solution of 
the corresponding boundary value problem in an infinite 
strip as a Wiener integral. Some classical lemmas on 
integral representations of solutions to the generalized 
heat flow equation are given, from which a lemma dealing 
with sequences of solutions to this differential equation is 
obtained. These lemmas together with the modified form 
of Cameron’s existence theorem are used in performing 
the limiting arguments necessary to establish the main 
theorem. Boundary conditions are then verified directly. 
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ON A DECOMPOSITION THEOREM FOR 
MEASURES IN EUCLIDEAN n-SPACE 


(L. C. Card No. Mic 59-5928) 
William Charles Nemitz, Ph.D. 
The Ohio State University, 1959 


It is the purpose of this dissertation to extend a 
decomposition theorem of Mickle for (n-1)-dimensional 
measures in Euclidean n-space R™ to k-dimensional 
measures in R™ for 0<k<n, k an integer. In this dis- 
sertation we define a measure J, on the family 6 of Borel 


sets of R™ that satisfies the following conditions: 
(a) If Be®& and uk (B)< +o, then B = B,U B, where 
B, is countably k-rectifiable and u*(B, ) = 0. 
(b) If Be @ then 
(1) FX(B)< ux(B)< HK(B), 


where Fk is the Favard k-dimensional measure in 
R" and HK is the Hausdorff k-measure in R™. Further- 


more (2) FX(B) = u<(B) 
whenever uX(B) < +o and 


(3) FA(B) = wX(B) = HX(B) 


whenever B is countably k-rectifiable. Whether (2) holds 
for every Be 6 is an open question. 


(c) Te is the smallest measure on 6 which satisfies a 


weak projection inequality in the following sense: For 
almost every R* the Lebesgue k-dimensional measure of 
the projection of a Borel set B into R* is less than or 
equal to u*(B). 


(d) If m is a positive integer such that k<m<n, and B is 
a Borel set in R™, then 


k i 
us (B) = uh (B). 
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CYCLIC ADDITIVITY 
(L. C. Card No. Mic 59-5439) 


Christoph Johannes Neugebauer, Ph.D. 
The Ohio State University, 1954 


Essentially the dissertation is divided into two parts. 
The first part contains a proof of a cyclic additivity 
theorem, and the second part deals with some relation- 
ships between weak and strong cyclic additivity. 

The properties of A-sets and proper cyclic elements 
of a Peano space which are needed for the study of cyclic 
additivity are developed at the beginning of the disserta- 
tion. An A-set A of a Peano space P is defined to be a 
nondegenerate closed subset of P such that the compo- 
nents of the complement of A have a single frontier point. 
A proper cyclic element C of a Peano space P is defined 
to be a cyclic A-set of P. It is shown that every non- 
degenerate cyclic subset of a Peano space P lies ina 
unique proper cyclic element of P. 

To turn to the main problems considered in the disser- 
tation, let P be a fixed Peano space and let P* be a fixed 
metric space. Let A be the class of all continuous map- 
pings T from P into P*. The following definitions are 
introduced.’ 


Definition:—Let T', T", and T be three mappings in 
A. Then T', T" constitute a partition of T provided the 
following conditions hold. There are two non-empty 
closed subsets E', E" of P whose union is P and there is 
a point p* in P* such that for p in P 


T'(p) - T(p), peE' T"(p) a T(p), peE" 
p*, peE" p*, peE' 





Definition:—An unrestricted factorization of a mapping 
T in A consists of two mappings s, f, and a Peano space 
M, called middle space, such that f is a continuous map- 
ping from P into M, s is a continuous mapping from M 
into P*, and T=sf. 


We consider now a functional @(T) defined for T in A 
satisfying the following conditions. 








a) @(T) is real-valued and nonnegative for T in A. 
For certain T in A we may have 6(T)=+0. 


b) #(T) is lower semicontinuous in the following sense. 





If T, is in A, n=0,1,2,..., and T, converges uniformly 
to T,, then $(T)< lim inf $(T,,) for n—-o. 


c) (T) is additive under partition in the following 
sense. If T', T" constitute a partition of T, then $(T) = 
@(T')+ 6(T"). 


d) If T is constant on P, then $(T)=0. 


e) If T in A admits of an unrestricted factorization 
whose middle space is a simple arc, then @(T)=0. 


Let @(T) be a functional defined for T in A satisfying 
the above five conditions. If T=sf is an unrestricted 
factorization with the middle space M, then the following 
well-known cyclic additivity formula is established 


(1) @&(T)= 24(srcf), CCM 


where rc is the monotone retraction from M onto a 
proper cyclic element C of M, and where the summation 











in (1) extends over all proper cyclic elements C of M. 

In case of monotone-light factorizations of T, the formula 
(1) has been proved by T. Rado.” In the general case of 
unrestricted factorizations of T, the proof of (1) can be 
found in a paper by E. J. Mickle and T. Rado.’ The proof 
of (1) given in the dissertation differs slightly from the 
proofs found in the above mentioned sources. In par- 
ticular no use is made of the cyclic chain theory of Peano 
spaces.” 

In the second part of the dissertation the following 
problems are considered. Again let P be a fixed Peano 
space and let P* be a fixed metric space. Denote by A 
the class of all continuous mappings T from P into P*. 
We shall say that a real-valued nonnegative functional 
@(T) defined for T in A is weakly additive or satisfies the 
property a, if the following condition is satisfied. For 
T=lm a monotone-light factorization of T in A with the 
middle space M, the functional @ satisfies 


(2) #(T)= 5(Ircm), CCM 


where r- is the monotone retraction from M onto a proper 
cyclic element C of M, and where the summation in (2) 
extends over all proper cyclic elements C of M. 

Let T=sf be an unrestricted factorization of T inA 
with the middle space M, and let 6(T) be a real-valued 
nonnegative functional defined for Tin A. For C a proper 
cyclic element of M let rc denote the monotone retraction 
from M onto C. If 


(3) (T)= 2 (sr-f), CCM, 


for all T in A and for all factorizations of T for which s 
is light, we shall say that @ satisfies the property ap. 
In case (3) holds for all T in A and all unrestricted 
factorizations of T, we shall say that @ is strongly addi- 
tive or that @ satisfies the property a,. 
‘If the functional @ satisfies the property a,, then it 
also satisfies the property a,, and if © satisfies the 
property a;, then it also satisfies the property a,. In 
other words, a; implies a, which in turn implies a,. The 
following theorems give information concerning the con- 
verse of this statement. 


Theorem 1: If the functional @ satisfies the property 
Q@2, then it also satisfies the property a,. 


Theorem 2: Let P be a unicoherent Peano space. If 
the functional @ satisfies the property a,, then it also 
satisfies the property a,. 


Combining the above two theorems, we obtain the 
following result. 

Theorem 3: If P is unicoherent and if the functional 
@ is weakly additive, then @ is also strongly additive. 


The converse of theorem 3 is also true, and we have 

Theorem 4: Assume that P* contains a nondegenerate 
Peano subspace. If P is not unicoherent, then there exists 
a functional $ which is weakly additive but not strongly 
additive. 








In the paper by E. J. Mickle and T. Rado,’ the conclu- 
sion of theorem 3 has been established under the additional 
hypothesis that @ is lower semicontinuous. The question 
arose whether or not the converse is true. The final re- 
sult of the dissertation asserts that the converse is true. 
Explicitly, the following two theorems have been proved. 
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Theorem 5: Let T,, n=0,1,2,..., be a sequence of 
continuous mappings from a Peano space P into a metric 
space P*. Assume that T, converges uniformly to T,. 
Let T,p=l,m, be a monotone-light factorization of T,, with 
the middle space M,, n=0,1,2,.... If M, contains a 
proper cyclic element, then there exists an integer N >0 
such that for n>N, M,, contains a proper cyclic element. 


This preliminary result has been used to establish the 
following theorem. 


Theorem 6: Assume that P* contains a nondegenerate 
Peano subspace. If P is not unicoherent, then there exists 
a functional @ which is weakly additive and lower semi- 
continuous but not strongly additive. 

Microfilm $2.00; Xerox $4.20. 80 pages. 
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KNOT GROUPS 
(L. C. Card No. Mic 59-5206) 


Lee Neuwirth, Ph.D. 
Princeton University, 1959 


Chapter I 


Let k denote a tame knot in S*, let S*(k) denote the 
manifold with boundary obtained by removing from S°a 
“nice” open neighborhood of k. It is shown that the homo- 
topy type of the pair (S°(k),S*(k) ° ) is determined by the 
pair of groups (7, (S°(k)), 7,(S°(k) ° )) and the map f*: 
het *) — m,(S°(k)) induced by the inclusion f: $°(k) ° 

Let k denote an alternating knot whose group is iso- 
morphic to the group (a,b: a* = b™*'), (m,n) = 1. It is 
shown that k is a torus knot of type 2,2n + 1. 

Let (,Uf, denote a link in S* such that 7m, (S* - ((,uf,)) 
X 2 @ &. It is shown that the link type of (,u ¢, is com- 
pletely determined. Several generalizations of this are 
proved. 

Let k be a tame knot in §*, It is shown that if the 
commutator subgroup of m,(S° - k) is free of rank n, then 
n = the degree of the Alexander Polynomial of k = twice 
the genus of k, 


Chapter II 


The integral homology groups of an arbitrary non- 
cyclic knot group are calculated and it is shown that for 
such knot groups the Lusternik-Schnirelmann category, 
and the geometric dimension are 2. 


Chapter II 


Let m denote 7, (S*- k) for k a non-trivial knot. Let 
Ax(t) denote the Alexander Polynomial of k, It is shown 
that A;(t) = 1 if and only if [7,7] is perfect. 





It is shown that for every integer n, there exists a 
knot k,, and another knot k, such that the groups of these 
knots may be mapped homomorphically onto the symmetric 
group of degree n, and the alternating group of degree 
2n - 1 respectively. 


Chapter IV 


The structure of [7,7] is determined for 7 the group of 
an arbitrary knot in S*. E [7,7] is finitely generated it is 
free, if not it is either a non-trivial free product with 
amalgamation or locally free. A number of corollaries to 
this theorem are proved. The remainder of the chapter is 
devoted to an investigation of the center of a non-cyclic 
knot group. 


Chapter V 


Several sets of sufficient conditions are given for a 
knot group to be a non-trivial free product with amalgama- 
tion, with the amalgamating subgroup a free group. 


Appendix 


It is shown that the group of every knot in the 
Alexander-Briggs table [3], with the exception of one, is a 
non-trivial free product with amalgamation of two free 
groups. Microfilm $2.00; Xerox $5.00. 97 pages. 


ON GALOIS SUBRINGS OF A FULL RING 
OF LINEAR TRANSFORMATIONS 


(L. C. Card No. Mic 59-5809) 


Hiram Paley, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Charles W, Curtis 


Recently, several authors have studied the Galois the- 
ory of a simple ring with chain conditions, considering 
homogeneous completely reducible subrings of the full 
ring. In this thesis, we drop the complete reducibility re- 
striction, but we do retain a homogeneity condition. 

Let M be a finite dimensional left vector space over a 
division ring A, where A is a finite dimensional algebra 
over its center’. Let La(M,M) be the full ring of linear 
transformations in M over A, Then the following theorem 
is proved: 

Main Result: Let R be a subring of LaA(M,M) contain- 
ing T, such that R is a principal ideal ring and M is a ho- 
mogeneous R-module, and let Hom p(M,M) be generated 
over A by A-semi-linear transformations of M, Then R 
is Galois in La(M,M). 

Some preliminary results are: 


1) If RG La(M,M), R 2T,, is a principal ideal ring, 
then R is quasi- Frobenius and the ring AR is also 
quasi- Frobenius. 


2) Under the hypotheses of 1), if M is a homogeneous 
R-module, then M is a projective R-module and 
moreover M is a homogeneous projective AR- 
module. 
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3) Under the hypotheses of 1), if M; is an indecom- 
posable projective AR-submodule of M and if s is 
a A-semi-linear transformation of M such that s 
is in Hom p(M,M) and such that s(m; ) 4 0 (m, the 
unique minimal AR-submodule of M; ), then s(M;) 
is an indecomposable projective AR-module. 


The rings R considered turn out to be uni-serial rings. 


Example: Let T be a linear transformation in M over 
A. Then the ring I'[T] of linear transformations of M is 
an example of a ring R which satisfies the hypotheses 
of 1). The ring A[T] = A-I'[T] of endomorphisms of M is 
an example of the ring AR of 1). Under the additional hy- 
potheses of the Main Result, ['[T] is Galois in LA(M,M). 
Microfilm $2.00; Xerox $3.60. 64 pages. 


PROPERTIES OF MAXIMUM LIKELIHOOD 
ESTIMATORS IN NONSTABLE STOCHASTIC 
DIFFERENCE EQUATIONS 


(L. C. Card No. Mic 59-5086) 


Malempati Madhusudana Rao, Ph.D. 
University of Minnesota, 1959 


Let Xn,n = 1, 2,..., be a sequence of random varia- 
bles (r.v.’s) such that for each n, (I) each of the (finite di- 
mensional) density functions of (X,,..., Xn) depends on a 
fixed number, k, of unknown parameters (6, ;...,9,), and 
(II) Xn satisfies a kth order linear stochastic difference 
equation. The X, sequence is called stable (unstable) if 
the stochastic dependence of X; on X, decreases (non- 
decreases) to zero as |t-s| increases. (Precise defini- 
tions are given in section 3.3.) 

Under I, if k 2 1, and Xy, n=1,..., is a stable se- 
quence, a set of conditions is given to ensure the consist- 
ency and asymptotic efficiency of the maximum likelihood 
(m.1.) estimators 6; of @;. For some cases, both stable 
and unstable with k = 1, conditions for the consistency and 
asymptotic efficiency in a weak sense (cf. section 4.3) of 
the m.1l. estimator 6, of 0, are given. These results are 
extensions of Wald’s paper (Annals of Math. Stat., vol. 19, 
1948, pp. 40-46). The Mann and Wald (Econometrica, vol. 
11, 1943, pp. 173-220) and Rubin (Cowles Commission 
Monograph No, 10, 1950, pp. 356-364) results on consist- 
ency have been obtained as applications of the above re- 
sults. Here the process is assumed Gaussian, 


Under Il, for each t, X; satisfies (k finite) 
(1) X= a, Xte-, + ecocee # Ak Xt-k + Ut 
where u;, t positive, are independent and identically dis- 
tributed r.v.’s with mean zero, finite positive variance, 
and u;= 0 for t non-positive. The stochastic difference 


equation (1) is explosive whenever the k-roots (m,,..., 
m, ) of the associated characteristic equation of (1) 


(2) m¥ - a, mk? ~ ...- a, = 0, 


satisfy the conditions: (a) m; 4 m; for i # j, and (b) there 
exists one root, say p = m,, with the property that | p| 
>|m;|, j = 2,...,k, and|p| > 1. Under these conditions, it 
is shown that 














(3) By = (BX, Xea)/( 2 XL) 


is a consistent estimator of the maximal root p, i.e., for 
anye >0, lim Pr[|p, - p| 2 €] =0. Replacing (b) by the 
nn o 
following condition (c)|p|>1>|mj|, j = 2,...,k (i.e., 
under the conditions (a) and (c)), the limit distribution of 
Pp, is obtained. If further the u; are Gaussian, then it is 
shown that the latter limit is a Cauchy distribution. For 
the explosive processes, defined by (1) and satisfying con- 
ditions (a) and (c), it is proved that the least squares esti- 
mators of a; of (1) are consistent. 

If K = 1 in (1), then the above results reduce to Rubin’s 
(cited above), White’s (Annals of Math, Stat., vol. 29, 1958, 
pp. 1188-1197) and T. W. Anderson’s (unpublished). 

Microfilm $2.00; Xerox $5.60. 112 pages. 





AREA AS AN INTEGRAL 
OF THE LENGTHS OF CONTOURS 


(L. C. Card No. Mic 59-5818) 


Raymond Warren Rishel, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Laurence C. Young 


Let Q be the unit square in E? and T:Q ~ E* a continu- 
ous mapping of Q into Euclidean k-space. Let T=lom 
be a monotone light factorization of T with monotone fac- 
tor m, light factor 1, and middle space M,. For a,be M 
let I'(a,b,T) = {f: [0, 1] - M:f is continuous and f(0) = a, 
f(1) = b}. The geodesic distance, G(a,b,T), between 1(a) 
and l(b) on the surface T is defined by 


apes 
G(a,b, T) ¢ eF'la,b.7) length lof. 


For a fixed point p of Q, let 
D(t,G,T) = {q € Q:G(m(p), m(q), T) >t}. Let L(D(t,G,T)) 
denote the length of T restricted to the boundary of 


D(t,G,T) and A(T) denote the Lebesgue area of T. This 
thesis investigates the relationship between A(T) and 


f L(D(t,G,7))at. 


For nondegenerate mappings T of finite area, it is 
proven that if p is a point of Q such that G(m(p), b,T) is 
not infinite for every b e M different from m(p) then A(T) 


[- «] 
“ f L(D(t,G,T))dt. Examples are given to show that the 
Q 


equality does not need to hold if A(T) is infinite or if 
G(m(p), b,T) = © for every b e€ M different from m(p). 

~ If T is a continuous mapping of finite area it is shown 
that the closure of the set F = {b e M:G(m(p), b,T) <=} is 
either an A-set or a single point of M. Hence there is a 
monotone retraction r-:M ~ F of Monto F. If Tpis de- 
fined by T, =10r,; 0 m, then it is proven that 


f uDtt,G,1))4 = f L(D,G,T,))at = A(T) . 
Microfilm $2.00; Xerox $3.00. 42 pages. 
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IMBEDDINGS OF DECOMPOSITIONS OF 3-SPACE 
(L. C. Card No. Mic 59-5820) 


Ronald Haiam Rosen, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor R. H. Bing 


The author’s results are divided into three main sec- 
tions. 


I. R. H. Bing and M. L. Curtis have given an example of a 
decomposition of E* whose only non-degenerate elements 
are twelve circles (subsequently the number of circles has 
been reduced to nine) so that the decomposition space can- 
not be imbedded in E* (Abstract 551-9, Notices Amer. 
Math. Soc. vol. 5 (1958) p. 685). By modifying their ex- 
ample and slightly strengthening a result of Flores (Uber 
n-dimensionale Komplexe, die im R,,,,, absolut selbst- 
verschlungen sind, Ergebnisse Eines Mathematischen 
Kolloquiums, Heft 6, 1933-34, pp. 4-6), the author exhibits 
a decomposition of E* whose only non-degenerate elements 
are six circles such that the decomposition space cannot 
be imbedded in E*. The six circles consist of a triple J,, 
J, and J; each pair of which are linked and another triple 
K,, K,, and K,, K; linking J; (i=1,2,3) but no other element 
of the decomposition. 











Il. If X is a metric space which contains a dense open 
subset homeomorphic to an n-manifold with boundary 
(n=2,3), and X-M is of dimension less than n, then X con- 
tains an (n-1)-dimensional continuum K so that X may be 
imbedded in S” if K can be imbedded in S". For n = 3, the 
proof relies on the 2-complex approximation theorem of 
Bing (Ann. of Math. vol. 69 (1959) pp. 37-65, Theorem 5). 
A slightly weaker result is proved for more general 
spaces and anyn>1. These results are applied in the 
next section, 


Il. R. H. Bing has given an example of a decomposition 
space of E’ which is not a manifold at a Cantor set of 
points (Ann. of Math, vol. 65 (1957) pp. 484-500) but which 
has the property that its Cartesian product with E* is ho- 
meomorphic to E* (Bull, Amer. Math. Soc. vol. 64 (1958) 
pp. 82-84), Using these results an example is given of a 
space which is totally non-Euclidean in the sense that it 
contains no topological 3-cell, yet its Cartesian product 
with E* is homeomorphic to E*. From this it follows that 
there are involutions of E*, I*, and S* with totally non- 
Euclidean fixed point sets.. 

The space is constructed by iterating a process of 
“cutting out” interiors of 3-cells in E* and “pasting in” 
homeomorphs of Bing’s decomposition space. 

Microfilm $2.00; Xerox $4.80. 95 pages. 


A PRELIMINARY INVESTIGATION OF THE 
INFINITELY-MANY-VALUED PREDICATE CALCULUS 


(L. C. Card No. Mic 59-6140) 


Joseph Dela Rutledge, Ph.D. 
Cornell University, 1959 


Model definitions are given of infinitely-many-valued 
monadic and full predicate caiculi which are extensions of 





the Lukasiewicz infinitely-many-valued propositional cal- 
culus. These systems are shown to be the natural limit 
cases of the corresponding sequences of finitely-many- 
valued Lukasiewicz predicate calculi. This implies that 
validity in these systems is independent of the cardinality 
of the value set, so long as it is infinite. 

An algebraic proof due to C. C. Chang of the complete- 
ness of the axiomatization of the Lukasiewicz propositional 
calculus is presented. 

The following algebraic axioms are proposed for the 
existential quantifier in the monadic predicate calculus: 


p= ap 
a(p vq) = Apv aq 
a(ap) = ap 


aqa(qp + aq) =ap+aq 
qa(p + p)=qp+qp 
q (psp) = qp-ap 


where the notation is that of C. C. Chang, Algebraic Analy- 
sis of Many Valued Logics, Trans. Am. Math. Soc. 88. 
Calling the algebras described there Chang algebras, a 
monadic Chang algebra is defined as a Chang algebra with 
operator q which satisfies the above axioms. A general 
functional representation theorem is obtained for monadic 
Chang algebras, and the axiomatization is shown to be 
complete for the monadic predicate calculus. 

Microfilm $2.00; Xerox $5.60. 112 pages. 


INTEGRAL EQUIVALENCE OF QUADRATIC FORMS 
IN LOCAL FIELDS OF CHARACTERISTIC 2 


(L. C. Card No. Mic 59-5220) 


Chih-Han Sah, Ph.D. 
Princeton University, 1959 


We first lay the foundation for studying quadratic 
forms over an arbitrary field k of characteristic 2. By 
specializing k to those fields satisfying the condition 
[k:k*] <2, we recover the solution, due to C. Arf, to the 
problem of equivalence of quadratic forms over such 
fields. As a side product, we solve the problem of repre- 
sentation of one quadratic form by another over a finite 
field and over a local field of characteristic 2. 

We next develope the theory of integral equivalence of 
quadratic forms over a local field of characteristic 2. As 
an end result, we present a solution to the problem of in- 
tegral equivalence of quadratic forms over a local field of 
characteristic 2, in an arbitrary finite number of varia- 
bles. Thus, we generalize Arf’s results for the cases of 
two and three variables. 

Microfilm $2.00; Xerox $4.60. 90 pages. 
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AVERAGES OF FOURIER COEFFICIENTS 
(L. C. Card No. Mic 59-4834) 


Daniel Saltz, Ph.D. 
Northwestern University, 1959 


This paper is concerned with the behavior of averages 
of Fourier coefficients and the functions related to these 
averages. We first suppose that a, ~f e« LP for some p21, 
and we show that there is a function F such that n™* >? 

a: ~ F. We show that F e LP for the same p, and that by 
only strengthening the behavior of f at zero we will have 
that F is absolutely continuous. In particular we show 

t"? f(t) « L implies F is absolutely continuous. We then 
show that if f ¢ L[0,7] and f ¢ L? only near zero, then 

F « LP [0,7]. In fact if we only assume t™*f(t) € L, then we 
have that F e L?for every p. Also given are conditions on 
f which ensure that F is absolutely continuous in [6,7], 
5> 0, and continuous at zero. For the case that a, mono- 
tonically decrease to 0, conditions are given which guar- 
antee that the trigonometrical series with coefficients 
n> a; is a Fourier series. 

we show that under certain conditions for f which do 
not include Lebesgue integrability we can still infer 
Lebesgue integrability of F. We also show that if t%f(t)eL 
for some 0 < a <1, then t@F(t) e L. Next we investigate 
Fourier-Stieltjes coefficients. The principal result is that 
if f is odd (or even) and of bounded variation, a, ~ df, then 
n™ >.” a.~ dg where g is absolutely continuous. If we 
cae ane that f is bounded and f has a limit as x -0*, 
we can infer that g is continuous. 

We next consider the smoothing nature of averaging. 
We show specific cases in which the functions related to 
the averages of the Fourier coefficients have properties 
not possessed by the functions related to the original co- 
efficients. A major result is that if we only assume 


n 
x~@ f(x) e L, some 0 < a < 1, then with n™ Z aj~ F, we 


have that F e L, where F is the function conjugate to F. 
We obtain conditions which guarantee that the trigono- 


metrical series with coefficients s”* a; will actually 


converge to an integrable function, and iaais that the se- 
ries is a Fourier series. The final section considers 
analogous problems for averages of the form 


n 
(log a)" & k-+b, and ae ka;., where the b; are 
=3 =1 


Fourier sine coefficients and the a; are Fourier cosine 
coefficients. Integrability conditions are given for f 
which ensure corresponding integrability for F (corre- 
sponding to the new averages) or the absolute continuity 
of F, It is known that if a,, ~ f, then it is not necessarily 


n 
true that a, = o(/n|~*); we show that (log n= k ax 
=1 


= O(in log nl~*). 
Microfilm $2.00; Xerox $3.00. 58 pages. 
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THEORY OF FORMAL SYSTEMS 
(L. C. Card No, Mic 59-5227) 
Raymond Merrill Smullyan, Ph.D. 
Princeton University, 1959 


Part I— In chapter A we consider a new characterization 


of formal systems via a species of calculi termed “ele- 


mentary formal systems.” We construct a universal sys- 
tem and give an extremely short proof of its recursive un- 
solvability -- this proof avoids Post’s normal form 
theorem (as well as any appeal to number theory). . In 
chapter B we develop the theory of elementary formal 
systems in considerable detail. In Chapter C we give a 
development of recursive function theory from the view- 
point of these systems. New normal form theorems are 
presented, and we show how the incompleteness and un- 
decidability of first order arithmetic (taking plus and 
times as primitive) can be established without appeal to 
the usual number-theoretic devices accorded this in the 
past. (We refer to such things as prime factorization, 
theory of congruences and the Chinese remainder theo- 
rem; all these can be avoided.) We investigate a sub-class 
of the primitive recursive relations which we term rudi- 
mentary relations; briefly these are those relations which 


are definable from the concatenation relation (of all ex- 


pressions in a 2-sign alphabet) by using the logical con- 
nectives and finite quantifiers. Many of the key relations 
of recursive function theory turn out to be rudimentary. 





Part II— In Section I we reconstruct and generalize well 


known results of Tarski, Godel, Rosser and Kleene. New 


applications of our generalizations appear in Section I, 
which commences (Chapter III) with an abstract treatment 
of undecidability and recursive inseparability. We call (T) 
a Rosser theory iff every disjoint pair (A,B) of recur- 
sively enumerable sets is separable in the theory, in the 
sense that there is a formula of the theory which is prova- 
ble for all elements of A and refutable for all elements 

of B. (Most, if not all, mathematically significant theories 
in the literature are Rosser theories.) We easily show 
that for any Rosser theory, the set T, of Gddel numbers of 
the provable sentences is effectively inseparable from the 
set R,of refutable sentences. From which we obtain (in 
Chapter IV) the much deeper result that any two Rosser 
theories are doubly isomorphic in the sense that there ex- 
ists a recursive permutation which simultaneously maps 
the provable sentences of the first onto the provable sen- 
tences of the second and the refutable sentences of the 
first onto the refutable sentences of the second. (It is of 
interest to compare this with Myhill’s result that any two 
theories which are provably undecidable by Church’s ex- 
tension of Gédel’s method (which consists of representing 
all recursively enumerable sets within the theory) are 

















simply isomorphic (in the sense that there is a recursive 


permutation which maps the provables of one onto the 
provables of the other; this permutation however need not 
map the refutables of one onto the refutables of the other.) 
We in fact show (in Chapter IV) that up to double iso- 
morphism there is only one pair of effectively inseparable 
sets. (This is a “double” analogue of Myhill’s theorem 
that any two creative sets are isomorphic.) Many other 
new results (e.g. on uniform reducibility) are presented in 
this chapter. In Chapter V we consider first order theo- 
ries. Tarski’s methods for constructing new essentially 
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undecidable theories out of old have been modified by 
Feferman to obtain new essentially creative theories out 
of old. We show how these methods can be further modi- 
fied to obtain analogous results about effective insepara- 
bility. 

Addendum — This dissertation was completed and formally 
submitted on May 11, 1959. On the morning of May 14 
Professor John Myhill received for review a copy of 
Muchnik’s paper “Izomorfizm Sistém Recursivno Péré¢is- 
limyh Mnozéstv s Efféktivnymi Svoijstvami” (“Isomor- 
phism of systems of recursively enumerable sets with ef- 
fective properties”). Some of the results of Chapter IV — 
this dissertation — have been anticipated in this paper. In 
particular Muchnik proved that every effectively insepara- 
ble pair of r.e. sets is disjointly doubly universal — i.e. 
that every disjoint pair of r.e. sets is simultaneously 1-1 
reducible to it. And Muchnik proved that any two effec- 
tively inseparable pairs of r.e. sets are doubly isomorphic. 
However there is much in Chapter IV which extends re- 
sults in Muchnik’s paper. In particular: (1) We provide 
several sets of sufficient conditions for a pair of sets (not 
necessarily r.e.) to be disjointly doubly universal; several 
of these conditions are drastically weaker than effective 
inseparability. (ii) We generalize the notion of “effective 
inseparability” to pairs of sets whose intersection may be 
non-empty and show that such pairs are again disjointly 
doubly universal. This answers a problem left open in 
Muchnik’s paper. (iii) We strengthen the notion of effec- 
tive inseparability to obtain a new characterization of 
pairs to which all pairs of r.e. sets, whether disjoint or 
not, are 1-1 reducible. (iv) Muchnik constructs a particu- 
lar set to which all recursive sets are uniformly reduci- 
ble, and shows that this particular set is creative. In 
Chapter IV we show that all sets having this property are 
creative. (v) Analogously Muchnik constructs a particular 
pair of sets to which all pairs of recursive sets are uni- 
formly 1-1 reducible, and shows that this particular pair 
is disjointly doubly universal. Again we have shown that 
every such pair is disjointly doubly universal, In fact we 
obtain the stronger result that a sufficient condition that a 
pair be disjointly doubly universal is that all complemen- 
tary recursive pairs be uniformly 1-1 (or even many-one) 
reducible to it. Even stronger results along these lines 
are presented in the Appendix to Chapter IV (which was 
also written before Muchnik’s paper was available to the 
author). Microfilm $4.35; Xerox $10.60. 238 pages. 





SOME TOPOLOGICAL PROOFS 
AND EXTENSIONS OF GRUSKO’S THEOREM 


(L. C. Card No. Mic 59-5229) 


John R, Stallings, Ph.D. 
Princeton University, 1959 


Homomorphisms h: F + *q Gq are studied, where F 
is a free group and <q Gq is a free product, 

In Part I, the conditions imposed on the homomor- 
phism h relate to certain commutators in F. The method 
of proof is to obtain a topological realization of h, inter- 
preting F as the fundamental group of a surface with 
boundary and-« gq Gg as the fundamental group of a wedge 








of complexes. Standard general position arguments and 
reductions are made; the theorems are obtained from the 
well-known classification of surfaces. 

In Part I, it is assumed that h is an epimorphism. 
Grusko’s Theorem is obtained. Again the method of proof 
is topological, based on general position arguments, a di- 
rect limit construction, and a combinatorial argument. 

Besides GruSko’s Theorem, several related facts are 
proved. One of these is Kneser’s Conjecture; if Misa 
closed 3-manifold, then any free factorization of 7 ,(M) is 
mirrored by a factorization of M into a sum of manifolds. 
Another is a result on free products with amalgamation; if 
(G * H), = Q has rank n, then there are n elements of 
G U H, whose consequence is Q, 

A new algebraic proof of GruSko’s Theorem is given. 
This is more or less a translation of the topological proof. 

Microfilm $2.00; Xerox $3.60. 65 pages. 


SOME RADON-NIKODYM DERIVATIVES 
ASSOCIATED WITH STOCHASTIC PROCESSES 


(L. C. Card No. Mic 59-5092) 


Dale Elthon Varberg, Ph.D. 
University of Minnesota, 1959 


Adviser: Robert H. Cameron 


Cameron, Martin, and others have studied rather ex- 
tensively how expected values on the Wiener process 
transform under various transformations.’ In this paper 
we extend and exploit some of these results in a more gen- 
eral framework, namely the framework of stochastic 
processes, 

We begin by discussing in a fairly general way trans- 
formations T from a process {x(t), 0 = t < a} to another 
process {y(t), 0 = t = b}. We want to know how expected 
values on the first process are related to those on the 
second, It turns out to be sufficient to find out how the 
characteristic functionals of the two processes are re- 
lated. More precisely, if T is measurable and onto, the 
existence of a function J such that for all step functions p 
on [0,b.] 

b 
i Jy(t 


i JTx 
z, {e JT x(t)ap(t 


a(t) fe @  (x)} 


implies that 


Ey{F(y)} = E,{F(Tx) J(x)} 


for all measurable functions F, 

This fact is later used to obtain a translation theorem 
for Gaussian processes analogous to the Cameron-Martin 
translation theorem for the Wiener process. In the case 
of Gaussian processes with factorable covariance func- 
tions we obtain a direct generalization of the Cameron- 
Martin theorem. An analogue of the Cameron-Martin 
linear transformation theorem is also obtained. 

We also study the question of under what conditions a 
Gaussian process is absolutely continuous with respect to 
the Wiener process. For example, we can state the 
following result. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches , 4-1/2 cents per page. 















2320 MATHEMATICS 





-su(s)v(t) s<t 
Theorem 5. Corollary 1. Let r(s,t) = La(t)vis) “— i 
where v(s) > 0, u(0) = 0, and u”(s), v”(s) are continuous on 
0= s<= 1. Then a necessary and sufficient condition that 
there exist a process {y(t), 0 < t <= 1}e g with mean func- 
tion 0 and covariance function r(s, t) which is absolutely 
continuous with respect to the Wiener process {x(t), 0 < t 
= 1} is that v(s)u’(s) - u(s)v’(s) = 1. Moreover when this 
condition is satisfied 


vle 


v(s) v(1) 
EX {F(y)} « [x9 EY {F(x)e } 


for all measurable functions F. (Gis the class of Gaussian 
processes with mean function 0, continuous covariance 
function, and continuous sample functions.) 

Microfilm $2,00; Xerox $3.60. 63 pages. 
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1, See for example, R. H. Cameron and W, T. Martin, 
“Transformations of Wiener integrals under translations,” 
Ann. of Math, vol, 45 (1944) p.p. 386-396. 


ON GROUPS OF EXPONENT FOUR 
(L. C. Card No. Mic 59-5845) 


Charles Richard Barry Wright, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor R. H. Bruck 


Let G(n) be the freest group of exponent 4 which can 
be generated by n elements of order 2. Let B = B(4,k) be 
the Burnside group of exponent 4 on k generators. In 
1940, LN. Sanov proved that B is finite. However, Sanov’s 
proof gives little information about the order or nilpotency 
class of B. This thesis starts from the fact that, if F is 
the Frattini subgroup of B, then B/F has order 2* and F is 
a homomorphic image of G(n) for a suitable n. (In unpub- 
lished work, Marshall Hall has shown that n is related 
to k by a simple formula.) The principal results of this 
thesis are as follows: 


I. For n= 2, G(n) is nilpotent of class n or n+ 1. 
II. G(n)/G(n)” is nilpotent of class n and has order 
2{(n) where f(n) =(n - 2)2°7> +n+1, 
Microfilm $2.00; Xerox $4.20. 77 pages. 








PRELIMINARIES TO A DYNAMIC THEORY 
OF ZERO-SUM TWO-PERSON GAMES 


(L. C. Card No. Mic 59-5248) 


David Leon Yarmush, Ph.D, 
Princeton University, 1959 


We discuss games in extensive form without a restric- 
tion on the length of a play, and where there is a constant 


Topology 
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length of time between a player’s choice and the instant 
his opponent learns of this choice. A new axiomatization 
is introduced, especially suited to such games. An inter- 
mediate stage of a play is isolated as an independent entity 
which generalizes the notion of game. The relationships 
among several conceivable limit-definitions of the value 
of a game with infinite plays are examined. The notion of 
kernel of a solution of a matrix game is extended to games 
in our extensive form. We discuss the stability properties 
of solutions, that is, the effects of small perturbations of 
the payments, or small departures from optimal play at 
any early stage, on the course of a play at very remote 
stages. Microfilm $4.95; Xerox $16.40. 385 pages. 


HIGHER INVERSE LIMITS AND HOMOLOGY THEORIES 
(L. C. Card No. Mic 59-5250) 


Zuei-Zong Yeh, Ph.D. 
Princeton University, 1959 


Part I is purely algebraic. We obtain the definition of 
the first derived functor lim’ of inverse limit and show - 
that i) lim’ vanishes on all inverse systems of abelian 
groups which are “star-epimorphic.” ii) lim’ is “right 
exact” on the category of inverse systems whose underly- 
ing index set is countable and “directed.” iii) lim’ is pre- 
served by cofinal inverse systems. Tie 

The definition of lim’ is obtained as follows: First we 
consider a trivial generalization of inverse limit, the rela- 
tive inverse limit so-called. Then based on the relative 
inverse limit we define A (B,V,A), a three-variable func- 
tion of inverse systems with the condition B > V > A. 
From A we acquire a two-variable function by setting 
\(B,A) = A(B,A,A). Finally we ascertain that : depends 
only on A as long as B is a star-epimorphic covering of A. 
This dependence of A on A is the first derived functor of 
inverse limit. The laborious definition of lim’ has i) above 
as a by-product. This definition is also shown to be 
equivalent to one implied by Cartan-Eilenberg in Homo- 
logical Algebra. im SAts 

In order to show that lim’ is right exact on certain 
categories of inverse systems, we need the notion of “de- 
rived inverse systems” as well as the following simple 
proposition: lim(A + B) = lim A + lim B if A,B CC and 
AN Bis star-epimorphic. The examples of star-epimor- 
phic inverse systems are provided in Part I by some de- 
rived inverse systems and in Part II by certain inverse 
systems of chain groups. 

Part II consists of applications of Part I to various 
homology and cohomology theories. First we consider in- 
finite complexes as described by Lefschetz in Algebraic 
without, however, the assumption that the com- 
plexes be star-finite or closure-finite. Certain infinite 
chains are selected as 3-permissible or 5-permissible 
and the homology or cohomology based on such chains are 
considered. Then we establish a short exact sequence 
which relates the homology or cohomology of the infinite 
complex based on the group of permissible chains to the 
inverse system of the homology or cohomology groups of 
subcomplexes of the given infinite complex. This short 
exact sequence, named after Professor John Milnor, in- 
volves both lim and lim’. By specializing the infinite 
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complex to the simplicial, the singular, the Steenrod- 
Milnor, and the Eilenberg-MacLane complexes we obtain 
the corresponding Milnor short exact sequences. Of spe- 
cial interest is that for Steenrod-Milnor homology, which 
gives rise to a short exact sequence relating this homol- 
ogy to that of Cech. 









In the appendix it is shown that lim’ is right exact on 
the category of inverse systems whose constituent groups 
are finitely generated free abelian groups. A number of 
theorems in Part I have a greater generality because of 
this result. Microfilm $2.00; Xerox $4.00. 73 pages. 
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THE LITURGICAL WORKS OF BALDASSARE GALUPPI 
(L. C. Card No. Mic 59-4786) 


Anthony Lawrence Chiuminatto, Ph.D. 
Northwestern University, 1959 


Part I of this study is primarily a complete biography of 
Baldassare Galuppi. The biography proper is preceded by 
a presentation of the basic sources of information by 
Burney, Fétis and Caffi, among others, along with a dis- 
cussion of various critical studies by such scholars as 
Torchi, Torrefranca, Van den Borren, Bollert and Sartori. 
The purpose of this biography is to set forth in one place 
the fullest possible view at the present time of Galuppi as 
a man and composer in his eighteenth century setting in 
Venice, Italy, between 1706 and 1785. 

Part I is an analytical study of the liturgical works of 
Baldassare Galuppi based on original documents. It is 
illustrated with one hundred and twenty-five full-page pho- 
tostatic examples taken from these documents, and four- 
teen examples of excerpts from the works of Johann Adolf 
Hasse and Nicolo Jommelli, contemporary composers with 
whom Galuppi is compared. With the exception of two a 
cappella masses, these works are all for chorus and in- 
struments, that is, strings with varying combinations of 
woodwinds, trumpets, horns and basso continuo. 

The fifteen original documents for this study were se- 
cured on microfilm from libraries in Europe. Some of 
them are holograph scores. These works represent a 
cross-section of Galuppi’s liturgical compositions between 
1746 and 1784. Each section of them is described and dis- 
cussed in terms of its Baroque style, its instrumental ac- 
companiment, and the character of the piece as for chorus, 
cantabile or florid air, duet, recitative or fugue. 

The analysis of these works initially spans Galuppi’s 
melodic lines, his harmonic practice, cadences and modu- 
lations. It shows him to be the normal composer of the 
Baroque period as seen in the Neapolitan school. With 
melodic lines not too often distinctive, and a harmonic 
practice apparently gaged to works of occasion, his com- 
positions reflect neither the advanced writing of his con- 
temporary countryman, Antonio Vivaldi, nor that of his 
German-influenced compatriot, Nicold Jommelli. Whereas 
the works of the latter contain, for example, such prac- 
tices as enharmony, melodic chromaticism and fairly 
lengthy passages of consecutive seventh chords, the litur- 
gical works of Galuppi seem willfully to eschew these de- 
vices. Perhaps Galuppi considered them foreign to what 
he believed to be the true character of liturgical music. 

Galuppi’s orchestration, for the most part centered in 








the string section, is discussed from one individual work 
to another. Contrary to the general practice of his period, 
it would seem that Galuppi did not use bassoons in the 
basso continuo, wishing, perhaps, to adhere to the ban on 
them in liturgical music. Of particular interest, likewise, 
is his French horn notation. These instruments are 
written in concert key, as well as in soprano, mezzo- 
soprano, alto and bass clefs, representing a distinct Italian 
practice in the late Baroque. A rather lengthy discussion 
of this varying practice of horn notation in the Italian 
school presents many aspects of transposition. As an or- 
chestrator, then, Galuppi is shown as belonging to the 
transition period between Baroque and Classical practice. 

In a discussion of Baroque form and monothematic 
composition, this study presents several charts outlining 
Galuppi’s distribution of thematic material, modulations, 
contrasts of homophonic, polyphonic, chordal and fugal 
styles, and repetitions of text. 

The setting of the Latin text in liturgical works has 
always been a major consideration with Church authori- 
ties. Galuppi, in this matter, is shown as a composer who 





_ had a high regard for proper declamation, albeit he was a 


thorough-going Baroque spirit in his practices of lengthy 
textual repetitions, vocalizations and text painting. He 
preferred the simple, correct settings, but could, on occa- 
sion, give himself to the extravagant Baroque practices. 
Microfilm $5.95; Xerox $20.80. 468 pages. 


FIRST SYMPHONY 
(L. C. Card No. Mic 59-4895) 


Edward Miron Chudacoff, A.Mus.D. 
University of Michigan, 1959 


This symphony is cast in three movements and is 
written for a large orchestra. The score calls for piccolo, 
two flutes, two oboes, English horn, E-flat clarinet, two 
B-flat clarinets, bass clarinet, two bassoons, contra bas- 
soon, four French horns, four trumpets in C, two trom- 
bones, bass trombone, tuba, timpani, percussion, harp, 
piano, and a full string section. Tonally, the symphony is 
concerned with the juxtaposition of the keys of A and B- 
flat. In the first movement, A is the tonal center but is 
never firmly established because of the frequent appear- 
ance of B-flat. The second movement is in B-flat. The 
third movement, after a non-static introduction, is se- 
curely in A, In addition to the tonal organization, the three 
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movements are related in several ways. Throughout the 
symphony, reappearances of melodic, harmonic, rhythmic, 
and orchestrational ideas suggest comparatively obvious 
associations. In a more subtle way, a number of the 
themes utilize the same intervallic combinations. 

The first movement, misterioso e molto adagio, can be 
divided into three sections. The three musical ideas of 
the opening section appear in the first eight measures. 
The rest of that section consists of two varied repetitions 
of the first eight measures. The middle section introduces 
a new idea and a somewhat faster tempo. The new theme 
combines with a theme from the first section and, by 
means of a gradual acceleration and increasing intensity, 
the two themes build to a climax at the beginning of the 
brief third section. While the third section uses the same 
material as the first, the dynamic shape is the direct op- 
posite. Whereas the first section tends to expand and be- 
come louder, the last section begins strongly and dimin- 
ishes to a quiet ending. 

The second movement, allegro vivo, might be termed 
the dance movement of the symphony although the music 
has little obvious similarity to actual dances. The move- 
ment begins with a short introduction which is foilowed by 
three large sections and a coda. The first and third sec- 
tions use the same material and are in duple meter while 
the contrasting second section is more relaxed and mostly 
in triple meter, returning to duple meter shortly before 
the third section. While the outside sections have only one 
theme which is repeated in both instances, the middle sec- 
tion has several themes. 

The slow introduction to the third movement is a solo 
for English horn, The movement proper, allegro robusto, 
is in three sections and a coda. In the first section, the 
main theme is stated and repeated twice with variation. 
The second section develops the main theme, states a new 
theme (related to the other themes of the symphony), and 
brings back material from the first movement. The third 
section serves as recapitulation and the coda, piu mosso, 
uses all three ideas. Near the end of the coda, there is an 
abrupt change to a slow tempo. Here, the main theme of 
the movement and the theme borrowed from the first 
movement are majestically stated. The intensity drops 
suddenly in the last few measures and the symphony ends 
quietly on a harmony reminiscent of the beginning of the 
first movement. Although the second and third movements 
are both fast, they differ in that the themes of the second 
movement are essentially “short note” themes while those 
of the third movement are mostly “long note” themes. 

Throughout the work, the orchestration is one of con- 
tinually changing color. Themes are scored in fragments, 
each fragment appearing in the most appropriate instru- 
ment or instruments. The strings do not dominate the 
orchestra; instead, all sections (woodwinds, brass, per- 
cussion, and strings) are of equal importance. 

Microfilm $4.45; Xerox $15.00. 346 pages. 
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THE POLYPHONIC BALLADES IN THE MANUSCRIPT 
TORINO, BIBLIOTECA NAZIONALE, J.I1.9 
(VOLUMES I AND I) 


(L. C. Card No. Mic 59-5709) 


Gerald Feese, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Albert T, Luper 


The Cyprus Manuscript — more properly, the Manu- 
script Torino, Biblioteca Nazionale, J.II.9 — is a rela- 
tively large codex containing Mass and Office settings, 
motets, ballades, rondeaux, and virelais. 

Two events in the history of Cyprus are of primary 
importance in regard to this manuscript: the marriage of 
King Janus of Cyprus and Charlotte of Bourbon in 1409, 
and the marriage of their daughter Anne of Cyprus to 
Louis, who was to become-the Duke of Savoy, in 1434. With 
the former event, musicians who could have contributed to 
the manuscript may have been brought from Charlotte’s 
home in the La Marche region of France to Cyprus, and 
with the latter, the manuscript itself may have been car- 
ried to Italy — though there is some reason to believe that 
J.II.9 may represent a later copy of pre-existing material, 
prepared in Savoy in later years. 

The ballades, which comprise the section of the codex 
discussed herein, are in the form of the rounded ballade 
with refrain — that is, AABC with the musical ending of 
the second A and the C identical, the C section being sung 
in each stanza to a refrain text. (A few exceptional pieces 
consist simply of two repeated sections.) The rhythmic 
idiom includes several distinct rhythmic styles which fall 
generally into three chronological groupings: the post- 
Machaut period, the modified “manneristic” period, and 
the pre-Dufay period. Those of the second category make 
use of proportions and conflicting meters, explanatory 
canons being used when needed. 

The melodic idiom is to some extent dictated by the 
procedure of “successive counterpoint,” or the practice of 
writing the different voices successively rather than con- 
secutively. The tenor thereby becomes a relatively slow- 
moving and undistinguished voice, the contratenor varies 
from a secondary tenor to an angular and often rather dif- 
ficult part, and the superius not only carries the poetic 
text but also provides the bulk of the melodic interest. 

Harmonically, the discantus principle, requiring that 
both contratenor and superius harmonize with the tenor, is 
the primary factor. Occasionally, evidences of functional 
harmony appear, though the contrapuntal features are 
generally more significant. 

Many of the ballades display “key” signatures, the 
forms in use being: no accidentals, one flat in each voice, 
one flat in the lower two voices only, and one flat in the 
upper voice with two flats in the lower ones. A close re- 
lation between signatures and part ranges is clearly in evi- 
dence. Accidentals and musica ficta, working together, 
would seem to provide somewhat more chromaticism than 
is ordinarily supposed in late medieval music, 

The poetic texts of the ballades are interesting in spite 
of their somewhat artificial nature, for they provide a 
clear picture of the decadent stages of chivalry. Once a 
code of conduct for the fighting man, chivalry had deterio- 
rated into a code of courtly “company manners” by the 
time of the Cyprus Manuscript. Considerable beauty of 
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line and rhythmic grace, however, are a welcome feature 
of the style. 

Generally, the Cyprus ballades represent a possible 
link between the fourteenth-century French style (through 
La Marche) and the style of Dufay (through Savoy). They 
are well worth studying because of that possibility, and 
most certainly so because of their intrinsic musical 
worth. Microfilm $9.85; Xerox $35.20. 778 pages. 


THE ACHIEVEMENTS OF THE NOTRE DAME SCHOOL 
(L. C. Card No. Mic 59-4614) 


Edwin Frederick Flindell I, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Andres Briner 


The dissertation presents a synoptic study of the Notre 
Dame School in music history. The work is divided into 
three parts. The first part concerns itself with historical 
considerations, a summary of the contents of the Notre 
Dame manuscripts, a consideration of influencing factors 
on the School and, lastly, a review of the origins of the 
musical forms and modal rhythm. In this part the author 
presents new internal evidence for the dating of Perotin’s 
life, suggestions for dating of the Madrid MS, a complete 
review of the English influence on Notre Dame forms and, 
finally, his own suggestions for the origin of modal 
rhythm. 

The second part analyzes the achievements of the 
Notre Dame School. Modal rhythm and the various spe- 
cies of organa, conductus and motet are studied. The last 
part presents a summary of the influence exerted by the 
Notre Dame School on later musical history. Appended to 
the text are transcriptions of the organa quadrupla as well 
as representative clausulae and conductus. 

The author’s purpose was to present a review of what 
we presently know in this field, Manfred Bukofzer ina 
recent article has suggested the desirability of “...a clear 
exposition of exactly how far our knowledge goes...”?* 

The author pursued this end by reading through the extant 
theoretical treatises, by translating and cross-referencing 
the secondary literature and by transcribing many of the 
musical forms contained in the MS. 

During the course of his study the author came upon 
several particulars which suggested new interpretation. 
For example, in the chapter devoted to modal rhythm the 
writer traces the origin and development of cum littera 
notation. In addition, the relationship of theory to practice 
is Closely studied with respect to duplum notation. A 
modal interpretation is suggested. An analysis of the or- 
gana quadrupla is carried out in conjunction with the tran- 
scriptions. New light is thrown on the role of the colores 
in this genre. Letters and numbers in the transcriptions 
identify each repeated melodic cell. With respect to this 
genre Waite’s views of the copula are refuted by reference 
to the manuscripts and the theoretical corpus. 

In the treatment of each of the musical categories the 
author has presented the definitions of the theorists. The 
dominant role played by discantus technique is traced both 
in the theoretical treatises and the musical forms. Lack 
of explicit rules for composing the motet (by theorists of 








the 13th century) is explained by the fact that the concept 
of discantus was considered an Oberbegriff. Rules for 
composing in the latter technique have been studied and 
applied to various 13th century musical categories. 

The question as to whether a modal or isochronous 
scheme should be employed in transcribing syllabic por- 
tions of conductus engaged the attention of the author. A 
special search of the theoretical and manuscript sources 
showed that a modal interpretation was now unquestiona- 
ble. External proof in Anonymous IV leaves little doubt as 
to the modal tradition of singing the notae simplices. The 
role of the divisio modi, the summary of borrowing in the 
conductus repertoire, and the existence of duplex longae 
are cited (among other factors) as supporting proof. 

Several suggestions for future research were made in 
the body of the text. New interpretations were labelled as 
being those of the author. In general it is hoped that the 
dissertation may be used as a reference volume serving as 
a guide to the theoretical and secondary literature. 

Microfilm $5.90; Xerox $20.60. 464 pages. 














1, Manfred Bukofzer, “Changing Aspects of Medieval 
and Renaissance Music,” The Musical Quarterly, vol. 44, 
1958, pp. 11-12, 





MUSIC IN THE HUMANITIES 
(L. C. Card No. Mic 59-5317) 


Randolph Nelson Foster, Jr., Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Irving Wolfe 


The purpose of this study was to ascertain the objec- 
tives and functions of music in the humanities portion of 
the college program of general education. Twenty-four 
colleges and universities known to have reputable pro- 
grams of general education which includes music experi- 
ences in humanities courses were selected for the study. 
Eight were studied by means of personal observation in 
order to secure comparable data. 


Summary of Findings 


The most common objectives of music in humanities 
courses were: acquisition of historical and technical 
knowledge, some development of analytical skills and the 
identification of specific works and styles. Other objec- 
tives included: the development of critical evaluation and 
appreciation, the sensing of inter-relationships among the 
arts. 

Humanities programs were successfully directed 
under various types of administrative organization. In- 
structional personnel were recruited from the faculty of 
the participating departments, though music personnel 
failed to participate in many humanities programs. In 
large humanities departments, faculty members taught ex- 
clusively in the humanities, but in small ones instructors 
divided their teaching between the humanities and their 
respective major departments. 

The organization of humanities courses followed one of 
three plans: departmental type courses in which only one 
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subject area was presented, composite courses in which 
several subject areas were included but each in a separate 
unit, and integrated courses in which an effort was made 
to present several subject areas in terms of related ideas, 
materials, and experiences. Art, literature, and music 
were included in most composite and integrated humanities 
courses. 

When included in composite or integrated courses 
music received less emphasis than other subject areas. 
Literature dominated most such courses in which it was 
included. 

Music content included the acquisition of knowledge 
about the elements of music and knowledge of a biographi- 
cai and historical nature, the development of aural skills 
of recognition, identification and analysis of form, style 
and media. Very few courses attempted the development 
of musical taste and the understanding of relationships 
among the various arts, or to provide experiences de- 
signed to foster aesthetic growth through music. In most 
courses emphasis was placed upon the acquisition of 
knowledge and the development of aural skills. These 
items and the identification of specific compositions were 
the basis of most student growth evaluation. 


Summary of Recommendations 


It is recommended that a general humanities course 
including music be required of every student as a part of 
his general education. The subject matter should be or- 
ganized in topics, and the several areas should be pre- 
sented in an integrated manner. A music instructor must 
participate in the organization and presentation of the 
course. 

The course should provide the student with the oppor- 
tunity for emotional and aesthetic growth through music, 
and the opportunity for the development of such musical 
understandings as the nature of music, the types of musi- 
cal experience, and the ways in which we listen to music. 
Other objectives should include the acquisition of technical 
and historical musical data, the development of aural 
skills, and the opportunity for experimental music activity. 

A variety of evaluation devices and techniques is rec- 
ommended, - 

Further research is recommended in music laboratory 
activities, the effects of music, the aesthetic values of 
music, and the evaluation of musical experiences. 

A syllabus, including a detailed description of the 
music content recommended above, concludes the study. 

Microfilm $2.25; Xerox $8.00. 171 pages. 


THE AGES OF JAZZ: 
A STUDY OF JAZZ IN ITS CULTURAL CONTEXT 


(L. C. Card No. Mic 59-6054) 


Chadwick Clarke Hansen, Ph.D. 
University of Minnesota, 1956 


The culture of the American folk Negro, which gives 
this group its identity, is a product of experience in the 
United States modified by an African cultural heritage. 
While it is, in general, to the advantage of the American 
Negro to discard his folk culture in favor of the dominant 





European-American culture of the white, it is not to his 
advantage to discard any part of it that is superior to the 
equivalent part of the dominant culture. The music of the 
folk Negro is superior to American popular music, and it 
is therefore to the advantage of the Negro, and the white as 
well, to perpetuate this music, which has already been 
partially adopted by all Americans. 

Jazz is one facet of a long tradition of Afro-American 
music. Vocal music — spirituals, blues, and worksongs — 
precedes jazz, as does a variety of instrumental music. 
The tradition includes both solo instrumental music and 
small instrumental ensembles: string bands, jug and jook 
bands, piano and rhythm bands. The most prominent sound 
in these bands is percussive, from plucked string instru- 
ments, the piano, and percussion instruments proper. The 
instruments themselves are sometimes African, some- 
times European-American, and sometimes, like the banjo, 
American instruments that are a product of both traditions. 

The jazz band, formed about the turn of this century, 
combines the tradition of these small percussive en- 
sembles with the European-American brass band. There 
may well have been jazz bands in many parts of the United 
States, but the most important area for jazz until the first 
world war was New Orleans, an area where Africanisms 
had always been particularly strong. Jazz musicians be- 
gan as part-time folk musicians, but became professionals 
rapidly, working not only in New Orleans dance halls and 
bars, but also in the many small travelling units which 
were characteristic of the entertainment industry before 
the rapid growth of mass media after the first world war. 

During and after the first world war, jazz men followed 
the great migration of Negroes to the north, so that Chi- 
cago became the most important city for jazz during the 
twenties. During this period jazz retained much of its 
original character, but by 1930 a new jazz style, swing, 
arose as a result of the acculturation of jazz to American 
popular music, just as southern folk Negroes themselves 
were becoming acculturated to northern city life. 

Swing was never an entirely satisfactory jazz style, and 
a new style, bebop, created around 1940, rejected some of 
the characteristics which swing had taken over from popu- 
lar music, and thus reasserted the differences between 
jazz and popular music. Two primary values for the bebop 
musician were modernity and progress, musical values 
which were associated with the idea of race progress and 
the favorable comparison of the modern Negro to the folk 
Negro under slavery. 

While prediction is difficult, it is possible that future 
changes in jazz style will not be so rapid as they have been 
in the past. Jazz, in moving from the status of a folk art 
to a popular art, shows signs now of becoming a high art, 
equipped with a body of formal criticism and a conscious- 
ness of its own past. It is possible that this consciousness 
may lead to a reevaluation of the tradition and the emer- 
gence of a stabilizing classicism, 
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THE MASSES OF JACOB OBRECHT (1450-1505), 
STRUCTURE AND STYLE. 
(VOLUME I: COMMENTARY. 
VOLUME I: MUSICAL EXAMPLES.). 


(L. C. Card No. Mic 59-4034) 


Arnold Salop, Ph.D. 
Indiana University, 1959 


The purpose of this dissertation is to study the fea- 
tures of style and structure present in the Masses of Jacob 
Obrecht, one of the most important composers of the high 
Renaissance. Topics treated include cantus-firmus treat- 
ment, the use of parody relations, the application of repeat 
structures of various kinds (canonic and simple imitation, 
phrase repetition, sequence and ostinato), and, finally, 
harmonic procedures. The following is a summary of 
procedures and results. 

Cantus-firmus Treatment. All of Obrecht’s twenty- 
two published Masses are based on some kind of cantus- 
firmus technique. Only fourteen, however, are cantus- 
firmus cycles, the remaining eight being divided equally 
between compositions utilizing several pre-existent melo- 
dies and others using various segments from a borrowed 
melody, each repeated a number of times, to underlay spe- 
cific items. The study of the cantus-firmus cycles based 
on liturgical melodies deals with the use of elaboration, 
while the application of riddle canons is investigated in the 
Masses based on secular melodies. The conclusion is that 
Obrecht was evidently more interested in the substruc- 
tural value of the cantus firmus (i.e., as a basis for calcu- 
lating successions of consonances) than in its strictly me- 
lodic properties. 

Parody. While Obrecht did not write any true parody 
Masses, three of his published Masses contain features of 
parody grafted onto a pre-existent cantus-firmus struc- 
ture, in that single voices or portions of textures some- 
times fill in movements or periods during which the 
cantus firmus is resting, in that a texture which surrounds 
a segment of the cantus-firmus melody in the polyphonic 
model is introduced, at times, as accompaniment to that 
segment in the Mass (concurrent quotation), in that vari- 
ous melodic formulae are derived from the model, etc. 

Repeat Structures. Obrecht employs repeat structures 
to afar greater degree than did his predecessors. Many 
movements are based on canonic imitation; others consist 
of a series of sections each containing some kind of re- 
peated pattern; periods during which the cantus firmus is 
silent are often filled by imitation, phrase repetition, etc.; 
and sequence, ostinato, and imitation are even used con- 
currently with the cantus firmus at times. The result of 
this widespread use of repeat structures is the creation of 
contrast between sections based only on a cantus firmus 
and others in which a more clearly differentiated type of 
design becomes apparent, due to the immediate repeti- 
tions, 

Harmony. Obrecht was one of the earliest composers 
to utilize harmonic procedures to create an effective sense 
of overall design, He achieved this by establishing a basic 
tonality securely and then creating excursions from that 
basic tonality either through modulations or through use of 
weaker, less tonally directed progressions and cadences. 

Thus, Obrecht emerges as a transition composer: his 
use of the cantus firmus constitutes a conservative trait; 
his use of parody procedures and of repeat structures 









































leads directly into the sixteenth century; and his harmonic 
practices even point beyond the sixteenth to the seven- 
teenth and eighteenth centuries. 
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A PRACTICAL AND HISTORICAL SOURCE-BOOK 
FOR THE RECORDER 


(L. C. Card No. Mic 59-4837) 


Lloyd John Schmidt, Ph.D. 
Northwestern University, 1959 


The widespread current revival of interest in the re- 
corder, so evident in amateur, educational, and profes- 
sional music circles, has produced a need for information 
not yet available in any single work. The aim of this vol- 
ume is to supply the demand for an authoritative source of 
varied information. Presenting the recorder in its many 
roles, it is at once a reference work and a history. It 
purports to be of general value as a comprehensive musi- 
cal reference work valuable to the scholar as well as to 
the teacher, student, and amateur. 

The recorder in education, recorder methods, and the 
problems of the beginning player or group are considered 
from both a practical and an historical point of view. His- 
torical and practical fingerings are included among tech- 
nical features. Recorder and flageolet nomenclature re- 
ceives special treatment, supplemented by an extensive 
glossary of the recorder and related flute types. 

The bulk of the work is historical, extending from 
whistle-flutes in primitive and ancient society through the 
contemporary revival. Comprehensive lists and quotations 
have been drawn from mention of the recorder or com- 
ments upon it in general literature and in music literature 
and from its portrayal in works of art. 

Much unplumbed material lies within the appendices. 
Should the reader wish to explore byways with Pepys or to 
examine more closely existing or unusual specimens, he 
is referred to the appendices and invited to draw his own 
conclusions. An extensive bibliography is provided, ex- 
tending the work to 623 pages. Fifty figures and nine 
tables are included. 

The Table of Contents indicates the comprehensive na- 
ture of the work: 


CONTENTS 
Chapter 


Technical Features of the Recorder 
Fingerings 


Aor 


Practical Considerations 


Recorder Nomenclature 

The Recorder in Primitive and Ancient Society 
The Middle Ages to the Fifteenth Century 

The Fifteenth Century 

The Sixteenth Century 


Major Instrumental Treatises and Recorder 
Methods of the Sixteenth Century 
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X. The Seventeenth Century 


XI. Major Theoretical Treatises and Recorder 
Methods of the Seventeenth Century 


XII The Eighteenth Century 
XII. Bach, Handel, and Telemann 
XIV. The Nineteenth Century 
XV. The Twentieth Century Recorder Revival 
XVI. The Recorder in Education 
XVII. Recorder Methods 
XVII The Recorder in Music Literature 
XIX. The Recorder in Literature 
XX. The Recorder in Art Works 
Appendices 
I, Samuel Pepys and the Recorder and Flageolet 
II. Inventory of the Henry VII Wardrobe, 1547 
I. Some Existing Specimens from Major Collections 
IV. Musical Instrument Collections and Exhibitions 
V. Recorder and Flageolet Makers 
VL Bressan and the Chester Recorders 
VIL. Unusual Specimens 
VU. Sound Hole in a Mouthpiece 


IX. Hand Positions in Recorder Illustrations from 
1386 to the Eighteenth Century 


X. The American Recorder Society 
XI. The Society of Recorder Players 
XII. The Dolmetsch Foundation 
Glossary of the Recorder and Related Flute Types 
Bibliography 
Microfilm $8.15; Xerox $27.80. 641 pages. 


AN ANALYSIS OF PERFORMANCE PRACTICES FOR 
THE JOHANN SEBASTIAN BACH CHACONNE 
BASED UPON THE ANNA MAGDALENA MANUSCRIPT 


(L. C. Card No. Mic 58-1246) 


Sidney James Tretick, D.Mus.A. 
University of Colorado, 1957 


Supervisor: Professor Horace A, Jones 


It is the intent of this thesis to offer a solution to the 
problems confronting the violinist who wishes to perform 
the Johann Sebastian Bach Chaconne in the essence of Ba- 
roque style, and with fidelity to the original score, while 
utilizing the violin and bow of today. The problem has 
been approached by making use of Baroque and contempo- 
rary technical playing devices such as natural resonances, 
inter-position fingering, and bowing techniques. 

Violinistic techniques and performance practices of the 












The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


last one hundred and fifty years have increasingly altered 
the original Baroque concept of violin playing. Existing 
and popular editions of the Chaconne have included revi- 
sions designed primarily for greater adaptability of per- 
formance with the modern bow and with the violin equipped 
for contemporary playing, resulting in a departure from 
the basic form. 

In order to understand fully the interpretive style of 
the chaconne dance form, an investigation into its histori- 
cal background was made. This phase of the study is cor- 
related with actual performing media in conjunction with 
Baroque violinistic techniques, with particular reference 
to the Chaconne. The basis for this study has been the 
Anna Magdalena manuscript. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


A STUDY IN THE MEASUREMENT 
OF MUSICAL APTITUDE 


(L. C. Card No. Mic 59-5501) 
Ronald W. Wheeler, Jr., Ed.D. 
The University of Oklahoma, 1959 


Major Professor: Dr. Henry D. Rinsland 





This study consisted of the construction, administra- 
tion, and statistical analysis of an original test, entitled 
Musical Aptitude Test. 

The test is unique in that it was tape recorded with 
complete directions, samples, and test questions, and the 
pure tones were produced by the Organo, an electric organ. 
The test was broadcast by commercial radio (KTAT, 
Frederick, Oklahoma) in May, 1956 to more than 2,000 
students in grades four through twelve. These scores 
were used to construct tentative norms. The test was re- 
broadcast in May, 1958 and taken by 198 students of Fred- 
erick High School, most of whom took the Seashore Meas- 
ures of Musical Talents and the Kotick and Torgerson 
Diagnostic Tests of Achievement in Music. Data from 
these tests were used in the statistical analysis. 

The three components selected for the Musical Apti- 
tude Test were pitch, time, and tonal memory (two differ- 
ent approaches). These components were selected because 
most authorities in the field agree that these are basic in 
musical aptitude. The test of pitch utilizes sixty tones in 
half-steps covering five octaves. The test of time calls 
for judgment of a time interval or rest after a pattern has 
been established by an electric metronome with speeds 
from 60 to 126. Part one of test of tonal memory requires 
judgment of two melodies being same or different, and 
part two calls for recognition of the number of times an 
original tone appears in the melody which follows. 

Recording of directions, samples, and test questions 
assures a uniform test regardless of who administers it. 
The samples for each part of the test are sufficient for 
understanding the instructions. The test is continuous, 
eliminating the necessity of repeating samples from the 
test proper as required by the Seashore test and others. 
It was primarily designed for use on radio, but it can be 
given on tape recorder with two-track reproduction head 
at speed 7} ips. Testing time is 334 minutes. 

Reliability was established by means of internal 
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consistency coefficients using Kuder-Richardson for- 
mula 21. Coefficients of reliability were pitch .84, time 
.85, tonal memory .76, and total raw score .93. 

For statistical validity Pearson product-moment coef- 
ficients of correlation for this test were found to be .71 
with the Seashore Measures of Musical Talents and .33 
with the Kotick and Torgerson Diagnostic Tesis of 
Achievement in Music. Concurrent validity was verified 
by teachers’ ratings and scores on the Musical Aptitude 
Test by the Chi square method which found P to be between 
.50 and .70. Microfilm $2.00; Xerox $4.40. 82 pages. 














MUSIC EDUCATION PRINCIPLES AND PRACTICES 
IN THE ELEMENTARY SCHOOLS 
OF THE LUTHERAN CHURCH—MISSOURI SYNOD 


(L. C. Card No. Mic 59-4856) - 


Leslie Robert Zeddies, Ph.D. 
Northwestern University, 1959 


This dissertation is an historical, analytical, and eval- 
uating study of the music education concepts, objectives, 
and activities of the parochial schools of the Lutheran 
Church-Missouri Synod. 

The first section is concerned with the principles of 
Missouri Synod music education which are derived directly 
from this denomination’s spiritually-oriented philosophy of 
education which is seen to have had its source in Holy 
Scripture and Lutheran theology. 

The establishment of the system of Missouri Synod 
elementary schools in 1839 is detailed and the growth of 
these schools is traced up to the present times. This 
church’s theo-centric view of the arts is explained and 
then related to its general and specific objectives and 
ideals in music education. The major research effort in 


this area was done in the Synod’s theological, musical, 








and educational literature. 

The second section of the study is devoted to the unique 
music education practices of these Lutheran schools. 
Typical music activities are presented along with data on 
the number and length of the music periods, the materials 
in use, the scope of the programs throughout the more than 
a century and a decade history of the Synod, the training of 
Lutheran teachers in music, and the general emphasis on 
music in the spiritual life of the children. 

The section on practices cites a number of Lutheran 
music education characteristics and also includes reports 
on three projects which were undertaken to evaluate the 
efficacy of Missouri Synod music education. The first 
project was the visitation by the author of the study of 
twenty-one Lutheran schools for the purpose of viewing 
conditions as they are to be found in various small and 
large parish schools of the Northern Illinois District of the 
Missouri Synod. The second was a series of interviews 
with twenty Lutheran teachers concerning their music edu- 
cation experiences while serving as temporary “supply” 
teachers in Lutheran parochial schools during the school- 
year, 1957-1958. The final project was a survey by ques- 
tionnaire of all Synodical elementary schools in the Cen- 
tral District. The teachers were asked to check items 
concerning the conditions of music education in their 
schools and in their own classrooms. Materials were to 
be listed and information supplied in respect to time allot- 
ment, activities presented, and outcomes. 

The three projects and the data indicated that Lutheran 
schools seem to be realizing their primary goal in music: 
that of using music to support the spiritual purposes of the 
school. However, these schools seem to be neglecting the 
artistic values and benefits of music. Too little time and 
effort are being devoted to music and in general the 
breadth of the Lutheran music program is too narrow. 

The final chapter of the study offers a series of gen- 
eral and specific recommendations in behalf of improved 
Missouri Synod music education programs and practices. 

Microfilm $2.45; Xerox $8.60. 186 pages. 
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AN EVALUATION AND MECHANISM OF ACTION 
OF CERTAIN HYPOTENSIVE AGENTS 


(L. C. Card No. Mic 59-4481) 


William John Hudak, Sr., Ph.D. 
University of Pittsburgh, 1959 


The purpose of this investigation was to determine the 
hypotensive activity of certain new compounds and their 
possible mechanisms of action. In order to investigate the 
central hypotensive activity of these compounds, it was 
necessary to develop a functional dog cross-circulation 
preparation, 

The effects of these compounds administered orally 
and intravenously were observed on the blood pressures of 
anesthetized and unanesthetized normotensive albino rats. 





A chronic study was performed to observe the effects of 
the compounds administered (orally, twice a day) to nor- 
motensive rats over a prolonged period of time. Hyper- 
tensive rats were prepared either by exposing the animals 
to experimental stress conditions or by a combination of 
unilateral figure-of-eight kidney ligature, uninephrectomy 
and desoxycorticosterone trimethylacetate administration. 
The effects of oral administration were observed on the 
blood pressures of unanesthetized hypertensive rats pre- 
pared by the latter method utilizing the photoelectric ten- 
someter technique. A method for obtaining direct, con- 
tinuous blood pressure recordings from unanesthetized, 
untrained dogs was described. These preparations were 
used for comparing the effects of oral and intravenous ad- 
ministration to the same animal. Anesthetized dogs were 
used to determine some of the possible mechanisms of 
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hypotensive action through the utilization of the following 
test methods: double vagotomy; stimulation of the ceph- 
alad and caudad stumps of the sectioned right vagus; bi- 
lateral carotid occlusion; and intravenous injections of 
DMPP, epinephrine, histamine phosphate and acetylcholine 
bromide. The ganglionic blocking activity was determined 
by the cat nictitating membrane preparation. Several 
modifications of techniques for dog cross-circulation ex- 
periments recently published were performed and the effi- 
cacy of the completeness of vascular isolation of the re- 
cipient’s head from its trunk circulation was determined 
by the I'** tracer technique. A functional cross-circulation 
preparation was described and utilized in determining pos- 
sible centrally mediated hypotensive responses of the 
compounds. An antibacterial study was performed utiliz- 
ing ten test organisms. 

All of the compounds investigated were found to pos- 
sess hypotensive activity of varying degrees upon oral and 
intravenous administration to normotensive anesthetized 
and unanesthetized rats and dogs. Anesthesia augmented 
both the hypotensive activity and the duration of action 
produced by these compounds. All of the compounds pos- 
sessed hypotensive activity when administered orally to 
unanesthetized hypertensive rats. The hypotensive effects 
of the chronic oral administration of the compounds to 
normotensive unanesthetized rats did not appreciably 
differ from the acute effects. Ganglionic blockade by two 
of the compounds was suggested by the experimental re- 
sults which included inhibition of the following physiologi- 
cal responses: Transmission in the superior cervical 
ganglion; the pressor response to DMPP in the cat and 
dog; the depressor response produced by caudad vagal 
stimulation and the pressor response produced by bilat- 
eral carotid occlusion, They also markedly enhanced the 
pressor response produced by injected epinephrine. One 
of the compounds appeared to produce its hypotensive ac- 
tion through mild ganglionic and adrenergic blockade and 
another appeared to inhibit the cardiac conduction system 
or produced its effect by a direct or reflex action upon the 
myocardium. Seven compounds were administered to 
the dog cross-circulation preparations. Only one of these 
agents produced a centrally mediated hypotensive re- 
sponse. In no instance did the compounds, in overall anti- 
bacterial spectrum, parallel or surpass the antibacterial 
activity of benzalkonium chloride against the organisms 
tested. Microfilm $2.00; Xerox $6.00. 125 pages. 


A COMPARISON OF THREE ANTICONVULSANT 
TESTING METHODS 


(L. C. Card No. Mic 59-5727) 


Clifford Lurton Mitchell, Jr., Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Hugh H. Keasling 


The maximal electroshock seizure test (M.E.S.), the 
maximal Metrazol seizure test (M.M.S.), and the Metrazol 
seizure threshold test (Met.) have been compared utilizing 
six urazole derivatives, diphenylhydantoin, phenobarbital, 
phensuximide, and trimethadione. The activities of the 
tested compounds are highly correlated (0.92) utilizing the 
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M.M.S. and Met. tests but less so utilizing the M.E.S. and 
M.M.S. tests (0.73) and the M.E.S. and Met. tests (0.10). 
Experiments involving a modification of the M.E.S. test by 
varying the current intensity reveal that the M.M.S. test is 
qualitatively different from the M.E.S. test and differences 
in mechanism of action of the anticonvulsants. It would 
appear that the M.M.S. test coupled with a modified M.E.§, 
test utilizing a current intensity of 12.5 mA. would clearly 
divide the materials into three groups; that is, compounds, 
which like diphenylhydantoin, are more effective against 
electroshock than against Metrazol; secondly, compounds 
like phenobarbital, which are equally effective against 
electroshock and Metrazol, andthirdly, those compounds, 
which like trimethadione, are more effective against Met- 
razol than against electroshock. 

Microfilm $2.00; Xerox $3.00. 31 pages. 


PHARMACOLOGY OF RELAXIN-CONTAINING 
OVARIAN EXTRACTS; 
DESCRIPTION AND SIGNIFICANCE OF 
THE OXYTOCIN-INDUCED “CRAMPING” RESPONSE. 


(L. C. Card No. Mic 59-5802) 


William James Murray, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Assistant Professor Jack W, Miller 


PART I. THE EFFECTS OF RELAXIN-CONTAINING 
OVARIAN EXTRACTS ON VARIOUS TYPES 
OF SMOOTH MUSCLE 


The effects of ovarian extracts containing relaxin on 
various types of smooth muscle have been investigated. 
Administration of the extracts to dogs produced hypoten- 
sion, bradycardia and inhibition of ureteral motility; 
tachyphylaxis developed to these actions. A component in 
the extracts caused the release of histamine in quantities 
sufficient to account for the hypotension, The extracts in- 
hibited the spontaneous uterine motility of the rat but not 
that of the rabbit or human (in vitro). Tachyphylaxis de- 
veloped to the uterine inhibitory action in vitro and in 
vivo. The component which produced hypotension differed 
from the factor which inhibited the uterus in not being in- 
activated by pepsin. The results of these studies have 
been discussed in relation to the effects of relaxin-contain- 
ing extracts in man, 


PART II. STUDIES CONCERNING THE MECHANISM 
OF UTERINE INHIBITORY ACTION OF 
RE LAXIN-CONTAINING OVARIAN EXTRACTS 


In a comparative in vitro study it was found that both 
relaxin and epinephrine inhibited the spontaneous uterine 
motility of the rat, guinea pig, and nonpregnant cat, but 
epinephrine stimulated that of the human, rabbit and preg- 
nant cat, while relaxin was without effect on these latter 
species, It was also found that when motility was poor or 
absent in uteri from the rat or nonpregnant cat, both re- 
laxin and epinephrine produced contractions rather than 
relaxation. Furthermore, tachyphylaxis developed to the 
uterine inhibitory effect of relaxin and epinephrine in the 
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rat and a cross tachyphylaxis was observed in certain 
preparations. These results suggested that an adrenergic 
mechanism may be involved in the uterine inhibitory action 
of relaxin. Thus relaxin could act indirectly by releasing 
endogenous epinephrine, or combine directly with beta and 
under special circumstances with alpha receptors of the 
uterus. The experimental tracings were discussed in 
terms of both hypotheses. 


PART III. OXYTOCIN-INDUCED “CRAMPING” 
IN THE RAT 


Administration of oxytocin intraperitoneally, subcu- 
taneously or intravenously to unanesthetized rats was 
found to produce characteristic postural changes. This 
response was termed “cramping.” The incidence of 
“cramping” was markedly increased by estrogen-treat- 
ment of female rats. The findings of this study indicate a 
peritoneal site of action of oxytocin for this response. The 
pituitary gland appears to be necessary for the response 
and evidence for a neurohypophyseal factor was obtained. 
Prior administration of the morphine-type analgesics pre- 
vented the response to oxytocin. “Cramping” behavior 
was exhibited by rats during parturition. The possible 
biological significance of the “cramping” response was 
discussed, 


PART IV. POTENCY DIFFERENCES OF MORPHINE- 
TYPE AGENTS BY RADIANT HEAT AND 
“CRAMPING” ANALGESIC ASSAYS PROVID- 
ING EVIDENCE FOR A POTENTIATING 
SUBSTANCE FROM THE POSTERIOR 
PITUITARY GLAND 


Prior administration of the morphine-type agents pre- 
vents the “cramping” response produced by oxytocin, 
thereby providing the basis for a quantal assay procedure. 
The ED50 values were obtained by this procedure and by a 
radiant heat assay in estrogen-treated female rats. When 
an oxytocin-containing posterior pituitary extract was em- 
ployed to produce “cramping” the ED50 values were 
markedly decreased relative to those obtained by the radi- 
ant heat procedure. However, when synthetic oxytocin was 
employed to produce “cramping” the ED50 values for — 
methadone, morphine and heroin closely approximated 
those obtained by the radiant heat assay. The oxytocin- 
containing extract did not possess analgesic activity but 
potentiated that of morphine by the radiant heat assay; the 
potentiation could not be accounted for by vasopressin. 
Also, synthetic oxytocin did not produce potentiation. 
These results indicate the presence of a substance from 
the posterior pituitary gland which potentiates the anal- 
gesic activity of morphine-type agents in proportion to 
their relative potencies. 

Microfilm $2.00; Xerox $4.60. 89 pages. 





EFFECTS OF MERCURIALS 
ON RENAL VASCULAR MECHANISMS 


(L. C. Card No. Mic 59-5004) 


Roberto Vargas Echeverria, Ph.D. 
University of Michigan, 1959 


The effects of mercurial compounds and the effects of 
elevating or lowering perfusion pressure in the left kidney 
of the anesthetized dog were studied. The left carotid ar- 
tery was connected to the left renal artery: a Sigmamotor 
pump was interposed between them. The total blood flow 
to the left kidney was determined by the pump rate which 
could be varied at will or kept constant throughout the ex- 
periment. Systemic arterial blood pressure and left renal 
perfusion pressure were continuously recorded. Individ- 
ual cannulation of the ureters permitted separate collec- 
tion of the urine from right and left kidneys. Urine flow, 
sodium and potassium excretion were determined and re- 
lated to perfusion pressure. Glomerular filtration rate 
and renal plasma flow were monitored using creatinine 
and paraaminohippurate clearances respectively. The 
right kidney served as control. 

A diuretic action of the mercurial compound, p-Chloro- 
mercuribenzoate, was revealed by maintaining a constant 
blood flow in the left kidney. P-Chloromercuribenzoate 
markedly increased perfusion pressure and renal resist- 
ance. Glomerular filtration rate did not change appreci- 
ably; diuresis was not due, therefore, to an increased fil- 
tered load. The resultant diuresis also exceeded that 
obtained in a series of kidneys in which perfusion pressure 
was elevated to comparable levels by increasing renal 
blood flow. No diuretic effect of p-Chloromercuribenzoate 
was evident in the contralateral kidney in which blood flow 
and glomerular filtration rate were depressed. 

The effects of p-Chloromercuribenzoate and merallu- 
ride on kidneys with blood flow maintained at a constant 
rate were qualitatively indistinguishable. Meralluride had 
a greater diuretic effect; p-Chloromercuribenzoate had a 
greater vasoconstrictor effect. 

It is probable that the increased perfusion pressure 
and renal resistance induced by p-Chloromercuribenzoate 
administration contributed substantially to the observed 
diuretic effect. However, a direct tubular effect of this 
compound could not be definitely ruled out. 

Elevation of renal perfusion pressure inhibited sodium 
reabsorption and augmented urine flow when elevation of 
perfusion pressure was achieved by (a) increasing renal 
blood flow, (b) elevation of perfusion pressure by means of 
a Starling resistance without influencing glomerular filtra- 
tion rate or renal blood flow, (c) producing acute neuro- 
genic hypertension without alteration in renal blood flow 
or glomerular filtration rate. 

Decreasing renal perfusion pressure by placing a 
clamp on the left renal artery resulted in enhancement of 
sodium reabsorption and a concomitant decrease in urine 
flow. No alterations in the output of the right kidney were 
found when left renal perfusion pressure was changed. 

It is suggested that renal vasoconstriction and vasodi- 
latation influence tubular reabsorption by altering diffusion 
of the tubular reabsorbate into the capillary lumen. A 
constricted vessel would diminish reabsorption by present- 
ing a smaller surface area and a thicker wall which act as 
a barrier to diffusion; a dilated vessel would enhance re- 
absorption for opposite reasons. 
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The possibility that a vascular shunting effect occurs 
in the kidney when perfusion pressure is elevated was de- 
duced from data showing a progressive decrement in the 
percent of renal blood flow measured by paraaminohippu- 
rate as perfusion pressure was increased by raising blood 
flow. This view is supported by the fact that glomerular 


LANGUAGE AND ONTOLOGY 
(L. C. Card No. Mic 59-4325) 


Myron George Anderson, Ph.D. 
Brown University, 1959 


In Part I an analysis of the nature and functions of lan- 
guage is developed. According to this analysis, language 
is a system of symbols, and symbols are entities or 
groups of entities used according to certain rules. Three 
major types of linguistic rules are distinguished: descrip- 
tive, performatory, andformal. The notions of descriptive 
and performatory rules are employed in the analysis of 
the functions served by language: reference, description, 
expression, certification, evaluation, and direction. The 
notion of formal rules is derived from reflection on the 
parallels between natural languages and uninterpreted for- 
mal systems. An account of necessity, analyticity, and 
synonymy in natural languages is presented in terms of the 
aforementioned rules. The concepts of vehicle, token, 
token class, type, linguistic role, and proposition, all of 
which are required in the analysis of language, are intro- 
duced and explained. 

In Part Il a criterion for ontological commitment is 
presented, According to this, a language user is com- 
mitted to the existence of whatever entities are required 
for what he says to be meaningful and (depending on what 
is said) true, appropriate, or fulfilled. This criterion is 
shown to be closely bound up with the analysis of language 
presented in Part I. The criterion is not intended to apply 
to language when it is not used literally. The users of 
ordinary language (or of any language capable of serving 
the functions served by ordinary language) are held to be 
committed to the existence of particulars, properties, re- 
lations, linguistic roles, and states of affairs (whether ac- 
tual, possible, or impossible), Commitments to classes 
and series are avoidable. An attack is made on what is 
termed “naive realism” in ontology. Naive realism is the 
view that ontological categories and hence instances of on- 
tological categories are totally independent of language 
and that a commitment to them must be justified by estab- 
lishing their existence through intuition or other experi- 
ence. Opposed to this is the thesis that a person’s ontology 
is largely a reflection of his language and its functions. 
Only raw experience is “given,” and this is structured in 
the mind according to the requirements of language, which 
in turn reflect the practical needs of the user of language. 
The views of Quine and Goodman regarding ontological 
commitment are examined. Both authors seem to presup- 




































filtration rate and filtration fraction did not change appre- 
ciably over a wide range of perfusion pressures. 

It is suggested that the diuresis produced by mercurial 
compounds may be, at least in part, a result of vascular 
constriction in the renal cortex (area of greatest tubular 
mass) and compensatory dilatation probably in medullary 
areas. Microfilm $2.00; Xerox $6.60. 139 pages. 
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pose ontological naive realism as well as base their argu- 
ments on an inadequate conception of language, which for 
them appears to consist in uninterpreted vehicles alone. 
Carnap’s views on ontology are presented and contrasted 
with Quine’s and Goodman’s. Carnap’s overemphasis on 
the deliberateness and freedom of choice in adopting an 
ontology is criticized; but otherwise what he has to say on 
the matter is found acceptable. The thesis of Quine that 
proper names may be replaced by definite descriptions is 
examined and rejected on the grounds that the function of a 
proper name is different from that of a description. An 
exposition is given of Goodman’s nominalism as it is found 
in The Structure of Appearance. The meaning of and 
grounds for accepting the basic nominalistic thesis are 
critically examined. 

In Part III Goodman’s and Quine’s views on synonymy 
and analytic truth are presented. These views are shown 
to have an important bearing on the earlier question of on- 
tological commitment. Goodman’s arguments against the 
synonymy of different terms in ordinary language are 
shown to presuppose the inadequate conception of language 
already mentioned. Numerous other criticisms are also 
given, Quine’s arguments against non-repetitive analytic 
truths are found to rest on a similar faulty conception of 
language as well as on an unacceptable view of what con- 
stitutes a satisfactory explanation of the meaning of “ana- 
lytic.” Microfilm $5.50; Xerox $19.20. 429 pages. 





VALUE AND ONTOLOGY 
IN CONTEMPORARY BRITISH ETHICS 


(L. C. Card No. Mic 59-5694) 


George Evans Arbaugh, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Robert G, Turnbull 


The three philosophers whose ethical and ontological 
theories are primarily examined in this study are Stephen 
Toulmin, Richard Hare, and Patrick Nowell-Smith. The 
philosophical key to all their approaches is the notion of 
the Wittgenstein of the Philosophical Investigations that 
language is a tool, which must be understood not in terms 
of that to which it refers, but rather in terms of the varied 
--and frequently non-descriptive--uses to which it is put. 
In recent years, what I refer to as “traditional” ethical 
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theory seemed to have reached a philosophical impasse. 
For reasons such as those made famous by G. E. Moore, 
the various forms of naturalism seemed simply false. 
Non-naturalism was, for many philosophers, both onto- 
logically and epistemologically unpalatable; and the only 
apparent remaining alternative, the emotive theory, 
seemed to condemn moral language as “meaningless” and 
moral concerns and behavior as “irrational.” The new 
approach to language which is generally associated with 
the “second Wittgenstein” seemed, however, to offer a way 
out of this predicament, for if moral language could be 
viewed as a tool used in practical pursuits, and not as a 
mirror (or pseudo-mirror) of some reality, used only to 
describe, then its “rationality” could seemingly be pre- 
served without reverting to either naturalism or non- 
naturalism. 

This study represents then an attempt to understand 
Toulmin, Hare, and Nowell-Smith both in the context of the 
traditional approach to philosophy and meaning which they 
react against, and in the light of the new approach to phi- 
losophy and meaning which they (partially) adopt. Conse- 
quently, I attempt to compare and contrast these two dis- 
parate approaches to philosophy in general, and to 
meaning, and then to examine the bearings which these 
seem to have had on ethical theory in particular. By thus 
juxtaposing the two different approaches to philosophy and 
language, I attempt to make clear the ways in which the 
three philosophers under consideration are in reality tra- 
ditional, and the ways in which they are not. 

The first part of this study is devoted to the “tradi- 
tional” approach to philosophy--as primarily ontology-- 
and language--as referential. Under this are discussed 
the alternatives for ethics which offer themselves within 
this framework--most obviously the naturalistic, non- 
naturalistic, and emotive theories. The reasons for the 
growing disfavor with this approach are then examined, 
and the new alternative approach to philosophy and lan- 
guage of the Wittgenstein of the Philosophical Investiga- 
tions is discussed. The last and major part of the thesis 
is devoted to an examination, evaluation, and criticism of 
the ethical and ontological theories of Toulmin, Hare, and 
Nowell-Smith. Positive ontological positions are found 
implicit especially in the works of Toulmin--who sounds 
at times strikingly Deweyan--and Hare--whose peculiar 
logic would suggest an ontology not unlike that of certain 
absolute idealists. Clear (and negative) ontological posi- 
tions concerning ethics are found in the theories of all 
three men, and very important similarities with the emo- 
tive theory of, for example, C. L, Stevenson are noted. 
Finally, there is some discussion of the way in which each 
man accords morality rational status while agreeing with 
the emotivists that moral terms do not refer, and that 
there is no value reality. 

Microfilm $3.50; Xerox $12.00. 272 pages. 











THE PROBLEM OF DESCRIPTIVE RELIGIOUS 
STATEMENTS WITH SPECIAL REFERENCE 
TO THE THOUGHT OF PAUL TILLICH 


(L. C. Card No. Mic 59-4343) 


Carlton Herbert Gregory, Ph.D. 
Brown University, 1959 


Can a sound theory of religious language be established 
on the denial of metaphysics? If one follows the criteria 
of meaning proposed by the elaboration of positivistic 
thought since the days of the Vienna Circle the answer ap- 
pears to be negative. The stipulation that meaningful 
statements must be either a priori analytic or verifiable 
in experience appears to involve theological statements in 
a dilemma, Either these statements should be translated 
without remainder into factual descriptions of empirical 
discourse, in which case many would be patently false; or 
they should be regarded as the non-cognitive expressions 
of subjective psychological feelings. The former alterna- 
tive would dismiss religion as irrelevant to modern cul- 
ture, the latter would regard it at best as useful fiction, 
otherwise as naive and fanciful. 

The philosophical theology of Paul Tillich is designed 
to defend religious language against the restrictive analy- 
sis of positivism. His defense is significant because he 
accepts the positivistic premises negating metaphysics 
and the supernatural, and a similar high regard for the ef- 
ficiency of scientific method. Tillich regards religious 
symbols and myth as expressive of a dimension of depth 
in reality which lies beyond the restrictions of positivistic 
criteria of meaning. Religious language is trans-empiri- 
cal without appeal to a supernatural realm of existence; it 
is expressive of ecstatic inner experience without becom- 
ing “merely psychological,” and it represents the onto- 
logical ground of being without embracing metaphysics. 

In examining Tillich’s analysis of the descriptive re- 
ligious statement, “Christ has been raised from the dead,” 
it is apparent that he seeks to avoid the traditional inter- 
pretation of the classical Christian tradition regarding the 
empirical significance of the description, while retaining 
enough of a factual element to escape the charge of a bad 
subjectivism. An inner, ecstatic experience of faith in the 
presence of a constellation of historical events effects a 
revelatory union of the ground and creative power of being 
with the person of Jesus of Nazareth. The Resurrection 
event was effected in that moment, and, according to 
Tillich, the Resurrection myth comprises both symbol and 
fact. Thus he seeks to avoid what he regards as the de- 
personalized scientism espoused by positivism, and the 
subjective mysticism adopted by some theologians. 

It is the conclusion of this discussion that he does not 
succeed. He appears to become inextricably involved in 
subjectivism. This seems to follow in part from his fail- 
ure to distinguish between sound and unsound metaphysical 
positions, and his fear of what he calls an “absurd literal- 
ism.” In part it appears to relate to his persistent refusal 
to allow any conditions under which the statements of the- 
ology could be said to be false or unsound. Tillich ap- 
pears to assume that the premises and methods of science 
preclude belief in the supernatural, but is unwilling to ad- 
mit that they weigh just as heavily against his theory of 
religious symbols and myth, This leads him to make par- 
adoxical and contradictory statements which seem to belie 
his expressed intent to avoid irrationalism. It also seems 
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to belie a thoroughgoing regard for empirical evidence 
and scientific investigation. 

Perhaps Tillich is best understood as a theological 
revolutionary, protesting what he considers to be bad ex- 
tremes. Tillich is justified in attacking an extreme liter- 
alism and religious dogmatism. It seems unfortunate that 
he could not find an alternative which would better fulfill 
his purpose. Microfilm $3.00; Xerox $10.20. 230 pages. 


A GESTALT THEORY OF MUSICAL PERCEPTION 
(L. C. Card No. Mic 59-4803) 


James Barclay Hartman, Ph.D. 
Northwestern University, 1959 


The purpose of this study in the aesthetics of music is 
to investigate the nature of the perceptual experience of 
music by way of an examination of the structure of music. 
The point of view which is adopted is the theory of percep- 
tion of Gestalt psychology which holds that the organism 
responds to patterns of stimuli to which it is exposed and 
that these give rise to the perception of functional wholes 
in experience. 

Early in the study, the problem of the emotional sig- 
nificance of music is set aside as being irrelevant, or at 
least secondary, in a study of this kind in which the aim is 
to describe systematically the perceptual processes which 
give rise to the experience of music as a more or less 
unified whole. Following a brief review and evaluation of 
the basic Gestalt principles of perceptual organization in 
visual experience, the applications of this approach to an 
understanding of the visual arts are summarized. A sepa- 
rate chapter is devoted to a consideration of the possibility 
of applying the Gestalt principles of organization of visual 
experience to a theory of auditory perception. In this con- 
nection, some comparisons are drawn between the dimen- 
sions of visual and auditory phenomena and between the 
forms of spatial and temporal organization. 

The remainder of the study is devoted to an examina- 
tion of the various forms of perceptual organization in the 
melodic, rhythmic, and harmonic dimensions of music. 
The discussion is illustrated throughout by examples 
drawn from all periods of Western music from the six- 
teenth century to the present. The basic point of depar- 
ture in all cases is the Gestalt law of pragnanz which 
states that perceptual organization will always be as 
“good” as prevailing conditions will allow. In connection 
with melodic organization, tis principle is illustrated by 
the application of the related principles of continuation and 
finality to a consideration of the problems of musical 
scales, tonality and atonality, and the characteristics of 
musical melodies generally. In the discussion of rhythmic 
organization, the nature of rhythmic groups is considered 
along with the various types of rhythmic organization to be 
found in both classical and contemporary music. The dis- 
cussion of harmonic organization considers the status of 
musical chords in harmonic progressions in so far as they 
contribute to the continuation or closure of musical pas- 
sages. The concepts of the “structural” or “prolonging” 
functions of chords as proposed by Heinrich Schenker are 
found to be well-adapted to interpretation in Gestalt 
terms. The adequacy of this approach to explain the har- 
monic structure of contemporary music is also discussed. 





Finally, the problem of perceptual organization is con- 
sidered in relation to the larger compositional forms, and 
an analysis is made of the first movement of a Haydn 
symphony in order to illustrate the application of the prin- 
ciples developed earlier in the study. It is suggested that 
it is possible to identify at least two levels of perceptual 
organization in the musical listening experience, the mi- 
croscopic and the macroscopic levels, within which me- 
lodic, rhythmic, and harmonic events may combine to aid 
in the perception of musical patterns. The aesthetic prob- 
lem of unity and variety is also interpreted in Gestalt 
terms with reference to the function of relatively “good” 
and “poor” configurations in a musical work. It is con- 
cluded that the musical listening experience may be de- 
scribed as a high-level intellectual experience, one in 
which an attempt is made to achieve organization within a 
complex stimulus pattern which, in the final analysis, 
gives rise to, or is indistinguishable from, emotional ex- 
perience. Microfilm $3.55; Xerox $12.20. 276 pages. 


INDIRECT DISCOURSE AND MODAL COMPOSITION 
(L. C. Card No. Mic 59-6025) 


Murray James Kiteley, Ph.D. 
University of Minnesota, 1959 


The central problem of this thesis is the problem of 
modal iteration, specifically the problem of the asserti- 
bility of the modal formula *“Np> NNp.” 

The first main chapter, chapter II, is on a number of 
ordinary expressions which are similar in certain re- 
spects to the modal adjectives, necessary, possible, and 
impossible. They are, generally, the expressions of indi- 
rect discourse, and their common feature is their occur- 
rence in sentences containing a noun clause. I divide 
these expressions into two groups: first, those which are 
used for reporting discourse, called colloquy verbs, and, 
second, those which are used for characterizing state- 
ments or propositions, called apodictive expressions. 

In chapter II I examine the various concepts expressed 
by these words, and I examine the various contexts in 
which these words occur. With respect to the concepts 
expressed by these words, I argue that there is a grada- 
tion from the pure-reporting concepts expressed by the 
colloquy verbs to the characterizing concepts expressed 
by the apodictive expressions. This gradation is by way 
of various forms of the colloquy verbs, passive, modal 
auxiliary, imperative, adverbial, and adjectival forms of 
these verbs. With respect to the contexts in which these 
words occur, I examine direct and indirect discourse with 
special attention to the Church translation test, and I ex- 
amine the extensionality of these contexts. 

The third chapter has three formal systems, Al, A2, 
and A3, which contain definitions of the singulary and bi- 
nary modal adjectives. Al and A2 are state-description 
systems. A3 is a matrix system. All three, therefore, 
are the range type of modal system. The difference be- 
tween Al and A2 is that Al is meta-linguistic and A2 is 
not. Therefore, in order to iterate the modal predicates 
in Al there must be meta-state-descriptions called super 
state-descriptions. The super state-descriptions in Al 
are on a higher level than the state-descriptions; they are 
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state-descriptions of state-descriptions. The super state- 
descriptions of A2 are on the same level as the state-de- 
scriptions of A2. The consequence of this difference be- 
tween Al and A2 is that “Np >NNp” is not assertible in Al 
while it is assertible in A2. The meta-linguistic, state- 
description method, thus, puts serious limitations on the 
iteration of the modal predicates. 

The last chapter, chapter IV, is devoted to a general 
discussion of modal iteration. I discuss, first, those ver- 
nacular expressions in the various categories outlined in 
chapter II which are iterable. I end with a discussion of 
formal iteration. In this chapter I distinguish two kinds of 
iteration, well-formed iteration and true iteration. I com- 
pare the several groups of truly iterable expressions, lin- 
guistic identity expressions such as “rhymes,” linguistic 
predicates such as “is indicative,” certain co-ordinating 
conjunctions such as ‘if - then,” and certain apodictive ex- 
pressions such as “true,” and “necessary.” The problem 
of formal iteration of the modal predicates depends on 
whether or not you take them to be meta-linguistic, and, if 
you do take them to be meta-linguistic, on how you charac- 
terize the iteration of the relevant rules from meta-lan- 
guage to meta-meta-language. 

Microfilm $2.65; Xerox $9.20. 204 pages. 


THE RELATIONSHIP OF THE ECONOMIC ORDER 
TO THE MORAL IDEAL IN THE THOUGHT OF 
MARITAIN, BRUNNER, DEWEY, AND TEMPLE 


(L. C. Card No. Mic 59-3473) 


.Ralph Lester Ruhlen, Ph.D. 
Boston University Graduate School, 1959 


Major Professor: Professor Peter A, Bertocci 


The first aim of this dissertation is to trace the his- 
torical development of the concern of philosophers for Po- 
litical Economy. The secondaim isto explore the writings 
of four thinkers with differing philosophical and theologi- 
cal perspectives whose writings have illuminated the re- 
lationship of the economic order to the moral ideal: 
Maritain (neo-Thomist), Brunner (neo-orthodox), Dewey 
(naturalist), and Temple (Christian realist). 

What relationships can be discerned in their thinking 
about economic values? 

(1) There seems to be no particular correlation be- 
tween the metaphysical position of these philosophers and 
their specific suggestions concerning economic values. 

(2) Differing views of reason, however, do seem to af- 
fect their suggestions about economic values. Brunner 
finds reason corrupted by sin, and therefore distrusts all 
human orders. Dewey trusts only scientific reasoning in 
the ordering of human values. Maritain and Temple have 
great confidence that the economic order can be vastly 
improved by the organization of values in accordance with 
a more comprehensive reason. 

(3) The nature of man is found crucial in each 
thinker’s economic ideas. Persons are ends for economic 
goals. Since man has a supernatural dimension the eco- 
nomic order can never be the final good for man. Dewey 
alone denies man’s supernatural destiny. 

(4) The moral ideal assumes different positions in 





their thought. Both Maritain and Temple find it in some 
form of self-realization. Brunner sees it in obedience to 
God’s will. Dewey’s pragmatic ethics denies any final 
good and strives only for temporary “solutions to prob- 
lems.” 

(5) All four thinkers agree upon the relation of eco- 
nomic values to social responsibilities. Maritain’s “the 
common good,” Brunner’s “the public good,” Dewey’s 
“Great Community,” and Temple’s “widest possible 
Fellowship” all express this social concern. 

What critical concerns does the present author have 
concerning the thinking he has examined? 

(1) Maritain is correct in focusing attention upon the 
break up of the unity of medieval life in the face of a rising 
commercial class. His belief that this lost unity can be 
achieved through the submission of the life of reason to 
papal authority is Maritain’s greatest weakness. 

(2) Brunner distrusts reason and prefers Biblical 
faith. Although this extreme view is modified, especially 
in his Gifford Lectures, Brunner seeks to discredit Greek 
philosophy to make room for the Judeo-Christian faith. 

(3) The major tension in Dewey’s thought involves his 
lack of norms for conduct. Maritain and Brunner criticize 
his denial of absolutes. Temple denies his scientific 
ethics. Dewey’s claim to make scientific value judgments 
is far from convincing. 

What suggestions can be made for future investigations 
into the problems of this dissertation? 

(1) It will be philosophically fruitful to distinguish the 
techniques of economics from the human goals of eco- 
nomics as witnessed in the newer concepts of economic 
responsibility in business and industry. Brunner, for ex- 
ample, distinguishes the price mechanism bordering on 
pure technique in economics and lying at the very fringe of 
ethics, from such questions as wages lying at the center of 
ethics. 

(2) The claim of ethics to provide a norm for eco- 
nomic values must be further explored and verified. 

(3) Finally, our study has shown that philosophy is pri- 
marily concerned with the laying down of broad goals and 
norms of the relationship of economic values to human 
persons, rather than with working out the specific details 
of a new Republic. The contribution of Personalism will 
be to pervade all metaphysical positions. with the implica- 
tions which derive from a spiritual view of matter and the 
metaphysical significance of the person. When these im- 
plications are given priority they will serve to humanize 
man’s attempt to control his economic resources for the 
enrichment of both the individual and the common good. 

Microfilm $6.45; Xerox $22.20. 505 pages. 


GHAZALI’S UNIQUE UNKNOWABLE GOD: 
A CRITICAL ANALYSIS OF SOME OF THE PROBLEMS 
RAISED BY GHAZALIS VIEW OF GOD 
AS UTTERLY UNIQUE AND UNKNOWABLE 


Fadlou Shehadi, Ph.D. 
Princeton University, 1959 


Ghazali’s view that God is utterly unique and unknowa- 
ble poses four problems. 
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To say that God is unknowable must one know any- 
thing about God? 


How can Ghazali assert that man must seek to 
know God and become like Him? 


How can anything be said about God, negative or 
positive; on what grounds? 


If all attribution is inadequate how can a believer 
accept a picture of God which is not indicative of 
His nature; what would authenticate such a picture? 


An attempt is made to elicit answers to these problems 
based primarily on Ghazalian principles. The ultimate 
concern is whether Ghazali, in particular, and Islam, in 
general, can successfully resolve these problems. 

The third and fourth problems are the crucial ones, 
The first and second are more fruitfully discussed in 
terms of the third which is the problem of attribution at its 
most basic level. Some critics of Ghazali and Islam have 
raised the question of the logical possibility of any attri- 
bution. D. B. Macdonald suggests by implication that only 
a metaphysical solution, such as the doctrine of Trinity or 
possibly pantheism, can make attribution possible. We 
maintain that the problem is logical-epistemological not 
metaphysical, and that the Trinity and pantheism are solu- 
tions as inadequate as Ghazali’s concept of revelation. 

The fourth problem is the problem of revelation. 

Here are the particular answers to each of the prob- 
lems. 

1. The statement ‘God is utterly unknowable’ is not 
self-refuting. No knowledge of God is needed in order to 
make the statement, but only the belief that there is One 
God (and this informs nothing about Him). The oneness of 
God logically implies His uniqueness which implies His un- 
knowability. The statements ‘God is utterly unknowable,’ 
as well as ‘God is utterly unique,’ are laudatory besides 
being literally true. They are true a priori; their contra- 
dictories are necessarily false. 

2. Ghazali’s explicit solution to the second problem 
which is implied in his concept of mystical union, (we give 
a special analysis of this concept) consists in saying that 
God’s essence is beyond knowledge and comparison while 
his attributes (relational and non-relational) are knowable. 
This analogical knowledge, however, is inadequate. Hence 
God is not really known in any way. So while the state- 
ments ‘God is utterly unique,’ ‘God is utterly unknowable’ 
are true, the statements ‘God is comparable’ and ‘God is 
knowable’ are explicitly stated to be false. There is no 
contradiction here. Ghazali’s critics failed to note this 
fact. 

3. Assertions about God are logically possible. 

If the attributes have negative connotation such as 
eternal, necessary then they only negate something about 
God. 

The positive attribute statements such as ‘God is mer- 
ciful’ etc. are not descriptive in relation to God but have a 
practical function in relation to man. Hence they belong to 
a different classification from that of the statements ‘God 
is utterly unique,’ ‘God is utterly unknowable,’ and cannot 
contradict these. 

The grounds of attribution are: praising God, and 
guiding man in the Straightforward Path. 

4. To authenticate the Creed Ghazali would refer to 
the authority of the Qur’an, This implies the belief that 
God does reveal and that God revealed the Qur’an which 











contradicts God’s utter unknowability. Ghazali’s dilemma 
then is this. To authenticate the Creed through revelation 
would contradict the view of God as utterly unknowable. 
To avoid the contradiction and explain ‘God reveals’ non- 
descriptively would leave the believer with an unauthenti- 
cated creed. The fourth problem and with it the dilemma 
cannot be solved by Ghazali so long as he conceives of 
revelation as coming from God, 

It is suggested that only a non-descriptive natural 
theism (authenticated by the Prophet) would be consistent 
with Ghazali’s view of the incomparable incomprehensible 
God. Microfilm $2.75; Xerox $9.60. 211 pages. 


DOGMATISM AND A THEORY 
OF INTERDEPENDENCE BETWEEN LIBERTARIAN 
AND EQUALITARIAN PROCESSES: 
A STUDY IN RECIPROCAL EVALUATION. 


(L. C. Card No. Mic 59-6119) 


Salvatore Vincent Zagona, Ph.D. 
University of Arizona, 1959 


This exploratory study was primarily concerned with 
linking certain emotional-cognitive variables with the abil- 
ity to perceive the interdependent relationships of proc- 
esses in a new social theory. The constellation of charac- 
teristics associated with this ability have been referred to 


-as “scientific humanism,” The “scientific humanist” is 


conceived of as an individual who, because of an absence of 
certain kinds of emotional or cognitive restrictions, is 
capable of evaluating relationships among social changes 
which are of a peaceful and constructive nature. 

The search for this “scientific-humanist” personality 
was prompted by a conviction that a disproportionate 
amount of research time has been spent in finding and ex- 
amining his opposite: the authoritarian, the potentially 
fascistic, the ethnocentric, the misanthrope, etc. It is felt 
that the ever-mounting international tensions which exist 
at present require that we direct our attention to those ele- 
ments within our political-economic structure which, if 
properly exploited, may serve to diminish these tensions; 
further, we must look to those among us who are capable 
of perceiving the relationships among these elements to 
lead us away from economic and political policies inimical 
to harmonious internal and international relations. 

The social processes used in this study were drawn 
from MacKinnon’s * Theory of Interdependence between 
Libertarian and Equalitarian Processes,” a theory aimed 
at the reduction of international tensions through the ex- 
ploitation of desirable features inherent in two seemingly 
incompatible socio-economic systems. Our study has as- 
sumed that an appropriate evaluation of the relationships 
between equalitarian and libertarian processes may be 
considered an important indication pointing toward scien- 
tific humanism. We therefore restructured the theory in 
terms of a task situation. After being briefed on the na- 
ture of the equalitarian and libertarian systems, the sub- 
jects were asked to indicate how these systems interre- 
lated. (Various alternatives were assigned points by the 
subjects.) The scores thus obtained were related to scores 
on instruments comprising three major categories: (a) The 
Dogmatism Scale; (b) some attitudinal-emotional scales; 
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(c) tests of various types of intellectual ability. (Reverse 
scores of Dogmatism gave us the “open-mindedness” 
score.) The dogmatism variable, or more appropriately 
here, its opposite, open-mindedness, was considered an 
important variable because it combines both cognitive and 
emotional aspects of personality. 


The results of the study indicated that 

(1) “Open-mindedness,” as measured by the Dogma- 
tism Scale, and economic liberalism, as measured by the 
Tulane Factors Scale, are directly and significantly re- 
lated to the perceived interdependence of equalitarian and 
libertarian processes; 

(2) Intellectual abilities, as measured by the Thurstone 
Tests of Primary Mental Abilities, the Watson-Glaser 








Tests of Critical Thinking, and the Christensen-Guilford 
Tests of Creative Thinking contributed nothing to the per- 
ceived interdependence; 

(3) Diagnostic categories as measured by the Minne- 
sota Multiphasic Personality Inventory were somewhat con- 
sistently (but insignificantly) positively related to the in- 
terdependence solution. 

The implications of these findings were discussed in 
terms of broader personality and social considerations. 

The salient finding of the study was that which pointed 
to the relative effectiveness of the interdependence prob- 
lem as an instrument which simultaneously evaluated both 
the Dogmatism Scale and the assumptions underlying the 
theory of interdependence of libertarian and equalitarian 
processes, Microfilm $2.25; Xerox $8.00. 171 pages. 
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TIME-SYMMETRIC SOLUTIONS OF THE 
EINSTEIN EQUATIONS: INITIAL VALUE PROBLEM 
AND POSITIVE DEFINITE MASS. 


(L. C. Card No. Mic 59-5162) 


Dieter R, Brill, Ph.D. 
Princeton University, 1959 


The initial value problem in general relativity is com- 
pared and contrasted with the initial value problem in 
electrodynamics. A procedure is given to solve this prob- 
lem for the time-symmetric, source-free case in general 
relativity by reducing the non-linear initial value equation 
to a linear equation in curved space. Uniqueness and ex- 
istence theorems for this equation are given. It is found 
that the solutions of the time-symmetric initial value 
problem fall into three classes, which may be character- 
ized as gravitational waves in asymptotically flat space, 
closed universes, containing only gravitational radiation, 
and improperly closed spaces. The latter class is shown 
to correspond to spaces which contain unacceptable singu- 
larities. 

An unambiguous meaning is shown to attach to the 
mass-energy of any solution of the first class which as 
asymptotically Schwarzschildian in character. This mass 
is measured by the strength of the 1/r terms in the as- 
ymptotic behavior of the metric. The mass as so defined 
will always be zero for any source-free solution, accord- 
ing to some views that question the reality of gravitational 
radiation. Here the energy is shown without approximation 
to be positive definite for every non-singular time-sym- 
metric, axially symmetric, asymptotically Schwarzschil- 
dian gravitational wave. Als, an explicit procedure is 
given to construct every such metric at the time of time- 
symmetry -- a “still photograph” of a gravitational wave. 
The subsequent propagation of such a wave will proceed 
according to the free-space Einstein equations. This 
propagation problem is not considered here. Some impli- 
cations of this result for a possible formulation of Mach’s 
principle are discussed. 
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AN EXACT METHOD FOR TREATING 
THE ANTIFERROMAGNETIC GROUND STATE 


(L. C. Card No. Mic 59-5888) 


Harold Lloyd Davis, Ph.D. 
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A mathematical model for an antiferromagnetic spin 
system may be defined by a localized-spin exchange 
Hamiltonian. The determination of the ground state prop- 
erties of such a model has long been a problem in the the- 
ory of magnetism. In the present work, the ground state 
properties are obtained in terms of a linked-spin-cluster 
expansion, resembling Goldstone’s linked-Feynman-dia- 
gram expansion, which gives, in principle, an exact solu- 
tion of this magnetic many body problem. The ground state 
energy, long-range order, and short-range order are cal- 
culated for 1-, 2-, and 3-dimensional spin arrays and 
compared with the corresponding quantities calculated by 
previous authors. With the exception of some of the work 
on the linear chain, all the previous work is based on ap- 
proximate methods; hence, the linked-spin-cluster method, 
which allows calculation to any desired degree of preci- 
sion, is important. 

The most controversial issue on which the present 
work has a bearing is concerned with the long-range order 
of the ground state, since there is no agreement in the ex- 
isting literature, even in a qualitative sense, concerning 
the long-range order of this state. Some of the previous 
investigators have used variational means to obtain a value 
for the long-range order of the ground state; in all cases, 
these variational methods predict a zero long-range order 
for lattices of 1, 2, and 3 dimensions when the spins are 
coupled by nearest neighbor isotropic exchange forces. 
However, approximate spin-wave calculations predict non- 
zero long-range order under the same circumstances. The 
present work, based on the linked-spin-cluster method, 
shows that the long-range order predictions of the vari- 
ational methods are in error; in addition, accurate values 
for the long-range order, short-range order, and energy 
of the ground state are obtained. 

Microfilm $2.00; Xerox $4.80. 93 pages. 
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AN X-RAY SCATTERING STUDY 
OF PROTEIN DENATURATION 


(L. C. Card No. Mic 59-5763) 


Gessner Harrison Echols Jr., Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor W. W. Beeman 


An x-ray scattering investigation of the urea denatur- 
ation of the protein bovine serum albumin (BSA) has been 
performed. The purpose of the investigation was to ex- 
amine the BSA molecule in the denatured state and when 
the denaturing agent had been removed, both with regard 
to external properties (size and shape) and gross internal 
features. The protein was studied in solution under three 
sets of conditions: the “native state,” in pH 4.7 acetate 
buffer; the “denatured state,” in 6 molar urea; and the 
“renatured state,” with the urea concentration reduced to 
a low value by dialysis. 

The results of the x-ray work indicate the following: 

(1) the denatured molecule is considerably altered 
from the native, possessing a 27% larger electronic radius 
of gyration and a quite disordered internal structure, re- 
flecting a breakdown of both secondary and tertiary order 

(2) the denatured protein undergoes an aggregation 
process involving the sulfhydryl (-SH) group, which may 
be prevented by reacting the sulfhydryl group of the native 
protein with the reagent p-chloromercuribenzoate 

(3) in the absence of aggregation effects, the removal 
of nearly all of the urea by dialysis produces a molecule 
of size and shape indistinguishable from that of the native 
molecule; the gross internal features also appear to re- 
turn, but there is some evidence of slight alteration in 
tertiary structure. 

Some preliminary x-ray scattering work on the “syn- 
thetic denaturation” or “helix-coil transition” of the syn- 
thetic polypeptide poly-y-benzyl- L-glutamate has also 
been performed. The polypeptide was studied in the “helix 
solvent” dimethyl formamide and the “coil solvent” hydra- 
zine. The preliminary results, which are subject to many 
uncertainties, indicate qualitative consistency with a heli- 
cal configuration in dimethyl formamide, but qualitative 
inconsistency with a random coil configuration in hydra- 
zine. Microfilm $2.00; Xerox $4.80. 91 pages. 


NEUTRINOS AND THEIR INTERACTION WITH MATTER 
(L. C. Card No. Mic 59-5170) 


Robert Noel Euwema, Ph.D. 
Princeton University, 1959 


Various reactions involving neutrinos are examined. It 
is found that present theory gives no definite results due to 
the inability to renormalize the theory, but order of mag- 
nitude estimates are made. Neutrino absorption is ex- 
tremely dense matter (densities up to nuclear density) is 
also examined. The mean free path of both neutrinos and 
antineutrinos is calculated as a function of neutrino energy 
and stellar density. Densities of the order of 10°° grams 
per cubic centimeter are necessary before appreciable ab- 
sorption takes place. Finally, the change in the gravita- 





tional propagator due to the virtual dissociation of a gravi- 
ton into a neutrino-antineutrino pair is computed, and the 
result applied to find the first order correction to the 
Schwarzschild solution due to this effect. It is found that 
letting the mass of the neutrino vanish introduces no new 
singularities into the propagator. 
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ELECTRON ENERGY BANDS 
OF ONE-DIMENSIONAL RANDOM ALLOYS 


(L. C. Card No. Mic 59-5891) 


John Samuel Faulkner, Ph.D. 
The Ohio State University, 1959 


The purpose of this work is to find an average reduced 
wave number for a one-dimensional random alloy from 
which the density of states and other properties of the 
alloy can be calculated. Our model consists of a linear 
array of two different types of symmetric potential wells 
equally spaced in a “random” sequence. The concentration 
is assumed to be fixed. Two different methods are em- 
ployed to investigate our model. 

In the first method, the scattering of electrons with 
energy E by one well is characterized by a two by two ma- 
trix, A or B, expressing traveling waves on one side in 
terms of those on the other side. Scattering by a sequence 
of N wells is thus given by a product of N matrices, 
AABAB.... The average of all matrices obtained by per- 
mutation of this matrix product, P, is obtained from a con- 
tour integral. It is shown that the average reduced wave 
number can be found from an investigation of the eigen- 
roots of P. The calculation is carried out for the special 
case that the potential wells take the form of 6-functions, 
and the results are very encouraging. 

The second method consists of a specialization to the 
one-dimensional case of the work done by Korringa on the 
three-dimensional random alloy (cf. J. Phys. Chem. Solids, 
7, 252 (1958)). The average reduced wave number is cal- 
culated by this method for the case that the potential wells 
take the form of 5-functions and the results are compared 
with those of the first method. 

It is shown that the first method is more useful for in- 
vestigating a one-dimensional random alloy, but that the 
second method should give results that are quite good for 
the three-dimensional case. The first method can be used 
to treat other one-dimensional problems of interest. 

Microfilm $2.00; Xerox $4.80. 93 pages. 


LOCAL CONSERVATION LAWS 
IN GENERALLY COVARIANT THEORIES: 
THEIR RELATIONSHIPS AND THEIR USES. 


(L. C. Card No. Mic 59-5174) 


John George Fletcher, Ph.D. 
Princeton University, 1959 


This paper concerns itself with the situation created 
by the rapid increase during the past year in the number 
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of energy-momentum conservation laws proposed for gen- 
erally covariant theories (particularly general relativity). 
Regarding the relationship between these laws, it is re- 
called that (as shown by E. Noether in 1918) all the pro- 
posed laws are necessarily strong laws, i.e., laws for 
which the quantity S” in the conservation equation SY y= 0 


is of the form SY’ = slvu] .,. Therefore all the proposed 
laws are related in that they merely represent different 
choices of S[VH], The view is taken that the only way to 
decide which, if any, of these laws is of value is to inquire 
into the uses to which one intends to put them. Several 
well-known uses of conservation laws are examined. It is 
concluded that strong laws are not very useful in forming 
first integrals of the equations of motion, since such first 
integrals only verify the boundary conditions imposed on 
the physical system. The conservation of charge is shown 
to be, in a limited sense, an exception to this conclusion. 
It is concluded that, aside from the conservation of charge, 
there is little hope of giving a local physical significance 
to the quantities appearing in convervation laws in gener- 
ally covariant theories, unless perhaps some interpretation 
can be given to quantities which have been suggested which 
express a relation between the observers and the field 
variables. It is shown that, for certain kinds of systems, a 
certain well-defined set of conservation laws can be used 
to define the Schwarzschild mass of those systems. This 
result shows a further relation between some of the pro- 
posed laws, since the well-defined set includes the laws 
proposed by Einstein, Landau and Lifschitz, and Goldberg. 
Uses of the mathematical form of conservation laws to 
give insights regarding the equations of motion are con- 
sidered. Three new uses of this kind are described in de- 
tail: a way to directly calculate the stress-energy tensor 
of a Dirac field, a method of finding initial constraints di- 
rectly from one’s knowledge of gauges, and a treatment of 
gauge in the Schwinger formalism, Uses in relation to the 
problem of motion and the Hamiltonian formalism are 
mentioned briefly. In the course of the development to- 
ward the above results, the basic ideas underlying local 
conservation laws are reviewed in some detail, as are 
ideas relating to the Lagrange formalism and symmetries 
of the Lagrangian. Two methods of finding conservation 
laws are described fully. It is shown that the first of these 
methods, which is based upon a consideration of the sym- 
metries of the Lagrangian, is sufficient for finding all con- 
servation laws. The theorem of Noether is proved by ex- 
plicitly displaying in the most general case the quantity 
s[vH] corresponding to any given SY, 
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NUCLEON-NUCLEON DISPERSION RELATIONS 
AND THE TWO-BODY POTENTIAL 


(L. C. Card No. Mic 59-5184) 


Marcus T. Grisaru, Ph.D. 
Princeton University, 1959 


Nucleon-nucleon dispersion relations are used to de- 
rive the potential describing the interaction of low energy 
nucleons, This potential is energy-dependent, contains a 
spin-orbit term, and appears to contain a repulsive core 
term as well. In the course of the work, it is also proven 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


that dispersion relations for nucleon-nucleon scattering 
hold in fourth order of perturbation theory. 
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EXACT THREE-VARIABLE SOLUTIONS OF THE 
FIELD EQUATIONS OF GENERAL RELATIVITY tf 


(L. C. Card No. Mic 59-5185) 


B. Kent Harrison, Ph.D. 
Princeton University, 1959 


In an attempt to understand the two-body problem from 
the standpoint of general relativity, a new method of find- 
ing solutions of the field equations of general relativity is 
proposed: (1) a particular functional form is assumed for 
the metric tensor; and (2) solutions of this form are found 
by a separation of variables technique. In the present in- 
vestigation, all solutions of the field equations for empty 
space are found which (1) have the “linked pair” form 

gij = + 6;; Aj(x°,x") Bi(x°,x°) 
and which (2) are non-degenerate -- so far as could be de- 
termined -- in the sense that all the gij cannot be reduced 
to functions of only two variables. Other solutions are ob- 
tained from the solutions of the above form by interchange 
of variables. Explicit expressions are given for all twenty 
non-degenerate solutions, all apparently new. Of degener- 
ate solutions, ten are presented, some of them known from 
previous work. All thirty solutions are examined with re- 
spect to possible physical and geometrical interpretations. 
Microfilm $2.00; Xerox $5.80. 119 pages. 
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MOLECULAR ASSOCIATION 
IN SUPERSATURATED VAPORS OF ALCOHOL 


(L. C. Card No, Mic 59-5903) 


Richard John Howard, Ph.D. 
The Ohio State University, 1959 


The diffusion cloud chamber is a device that has been 
used primarily in the study of ionizing radiations. In ita 
continuous condition of supersaturation can be maintained 
in a vapor; consequently, it can be used to study the super- 
saturated state itself and the molecular association that 
must precede formation of the liquid from the vapor state. 
Infrared observations reveal that alcohols dissolved in 
inert solvents are molecularly associated in all but very 
dilute solutions and that in slightly undersaturated vapor 
they are associated to some extent. The present work ex- 
tends the investigation of association in alcohols to super- 
saturated vapors by employing a diffusion cloud chamber 
as an absorption cell in an infrared spectrometer. 

Three experiments were performed with an upward dif- 
fusion cloud chamber and a Perkin-Elmer, Model 12-C, 
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monochromator equipped with a sodium chloride prism. 

In the initial experiment the absorption spectrum of a sat- 
urated vapor at room temperature was first obtained, and 
afterward while the bottom of the chamber was maintained 
near room temperature the temperature of the top was 
raised above room temperature to undersaturate the va- 
por. In the saturated vapor three absorption bands were 
observed near 2.7, 2.9, and 3.4 microns. The 3.4 micron 
band was correlated with the absorption of the CH, and 
CH; groups, and the 2.7 and 2.9 micron bands were attrib- 
uted to the OH absorption in the monomer and the polymer. 
Support for this assignment of bands was provided by the 
fact that when the temperature of the top was increased to 
give an undersaturated vapor the 2.9 micron band de- 
creased in intensity while the intensities of the 3.4 and 2.7 
bands were not affected. 

In the second experiment the temperature at the top of 
the chamber was maintained at 0°C, while the temperature 
at the bottom was increased from room temperature to 
higher temperatures. Spectra of the supersaturated vapor 
obtained by this procedure showed that the 2.9 micron 
band increased with supersaturation at a rate faster than 
the rate to be expected from the increase in vapor density. 
This result indicated an increase in the fraction of mole- 
cules associated when the supersaturation increased, 

In the third experiment the differences between spectra 
of the undersaturated vapor and spectra of the supersatu- 
rated vapor obtained at the same vapor density were found. 
This experiment was performed with ethanol and with an 
ethanol and water mixture. The effect of supersaturation 
was greatest in the 2.93 micron region for all vapor densi- 
ties. The area per ethanol molecule between a spectrum 
of the undersaturated vapor and a spectrum of a corre- 
sponding supersaturated vapor was plotted against the 
supersaturation for various vapor densities. This plot in- 
dicated that the fraction of molecules associated in super- 
saturated vapors is a function of supersaturation but is 
insensitive to the density of the vapor. 

Visual observations of the interior of the cloud cham- 
ber were made to insure that liquid drops were absent so 
that the association results would not be invalidated by ab- 
sorptions characteristic of the liquid alcohol. 
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THE ACTION OPTION AND A 
FEYNMAN QUANTIZATION OF SPINOR FIELDS 
IN TERMS OF ORDINARY C- NUMBERS 


(L. C. Card No. Mic 59-5193) 


John R. Klauder, Ph.D. 
Princeton University, 1959 


The Feynman sum represents a convenient formulation 
of quantum mechanics for Bose fields, but, to secure a 
similar formulation applicable to Fermion fields, it has 
been necessary to use “anticommuting c- number” field 
histories to insure the anticommutivity of the quantum 
field operators. Here, a method is presented to sum over 
histories for spinor fields which (1) employs the familiar 
classical c- number expression for the action, (2) predicts 
anticommutation rules and Fermi statistics, and (3) re- 
tains the invariance of the theory under a change in phase 


of the complex y field. 





The Feynman procedure demands a numerical action 
value for histories outside the domain for which the action 
integral was intended, e.g. for histories which are discon- 
tinuous with respect to space or time. One is therefore 
presented with an “action option”, i.e. the action value for 
such “unruly” histories may be defined in various ways. 
Depending on the choice made, the resulting quantum the- 
ory can be made to manifest either Bose or Fermi sta- 
tistics. This ambiguity is inherent in the formalism itself, 
but, the proper choices to extend the classical information 
are most readily determined by constructing the sum over 
histories by a summation over multiple products of matrix 
elements of the unitary operator which advances the state 
an infinitesimal time. This summation need not be limited 
to the familiar discrete basis vectors; one can employ a 
“generalized representation” which involves, for each 
Fermion degree of freedom, continuously many, non-inde- 
pendent vectors. By choosing a suitable parameterization 
for this “overcomplete family of states”, the appropriate 
action functional will appear in the exponent of the inte- 
grand which defines the c- number sum over histories. 

A unified formulation of both statistics for the 
Schrodinger field is presented and includes a detailed ac- 
count of the necessary properties of the overcomplete 
family of states and a derivation of the functional measure 
for Fermion fields. The propagator and a functional ex- 
pression for the ground state of the neutrino field are pre- 
sented as applications of the method to relativistic spinor 
fields. ‘Microfilm $2.00; Xerox $5.20. 103 pages. 


THE RATE OF DISSOCIATION 
OF OXYGEN IN THE SHOCK TUBE 


(L. C. Card No. Mic 59-5199) 


David LeSueur Matthews, Ph.D. 
Princeton University, 1959 


The dissociation of oxygen has been observed behind 
shock waves at Mach numbers of 8 to 10, covering a tem- 
perature range of 3000-5000°K. Photographs of the shocks 
were made using a Mach-Zehnder interferometer and a 
spark light source of effective duration 0.1 usec. The ve- 
locity of the shock was measured using thin-film resist- 
ance thermometers to detect its passage. From this ve- 
locity and the state of the gas ahead of the shock, one can 
calculate the state of the gas at every point behind the 
shock from the interferometrically observed density ra- 
tios. Up to 12 percent equilibrium dissociation was ob- 
tained, following reaction zones of the order of 1 cm in 
length. 

The data were fitted by collision theory using one ad- 
justable parameter. The rate of dissociation caused by 
molecule-molecule collisions was taken as 


3 
an. 8 80, exp(—22380) moles cc™ sec 
where Z is the total number of collisions per cc per sec, 
3! is a numerical factor occurring in the theory, 59,380 is 
the dissociation energy divided by the gas constant, and No 
is Avogadro’s number, When P, and Z are omitted, the ex- 
pression gives the fraction of collisions involving at least 
the dissociation energy in translational and internal modes 


=l 
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combined. P, is the adjustable parameter, the “collision 
efficiency.” The rate constant kp, for molecule-atom col- 
lisions was assumed to be about twice kp,. Recombination 
was also included in the calculations. The value of P, 

used to fit the data was 0.073, or between 0.05 and 0.1 on 
the basis of estimated experimental error. This result is 
in satisfactory agreement with the results obtained by 
others. 

The recombination rate constant obtained from the 
measured dissociation rate is 8.4 x 10** cc” mole~™ sec ™ 
at 3500°, and is approximately proportional to T™*. 
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A QUANTUM THEORY OF THERMAL 
TRANSPORT PHENOMENA IN METALS 


(L. C. Card No. Mic 59-2953) 


Edward Charles MclIrvine, Ph.D. 
Cornell University, 1959 


A quantum-mechanical transport equation correspond- 
ing to the classical Boltzmann equation is developed. 
Classical transport theory in the presence of a tempera- 
ture gradient involves the phase space density, which has 
no meaning in quantum mechanics due to the complemen- 
tarity of position and momentum. A new quantum-me- 
chanical representation due to Overhauser, the super- 
lattice representation, provides occupation probabilities 
which form a well-defined non-negative definite analogue 
of the phase space density. The superlattice basis func- 
tions are orthonormal wave packets characterized in gen- 
eral by three parameters: a band index, a wave vector, 
and a superlattice position vector. The crystal momentum 
and position are automatically coarse-grained so as to 
satisfy the Heisenberg uncertainty principle. The Bloch 
and Wannier representations are special cases of the su- 
perlattice representation for particular choices of the su- 
perlattice parameter. This representation allows the de- 
velopment of a quantum transport equation from the 
density matrix Schrodinger equation, through the introduc- 
tion of irreversibility by standard methods. The quantum 
transport equation governing the electron occupation prob- 
ability in the superlattice representation is derived for 
impurity scattering and for phonon scattering. This equa- 
tion has the same field terms as the classical Boltzmann 
equation, but involves the discrete coarse-grained wave 
number and position of the superlattice representation. 
The scattering terms involve transitions between different 
superlattice states, and thus include scattering processes 
which move electrons from one superlattice cell to an- 
other. The solution of the classical equation is affected 
very little by these quantum effects, for all temperature 
gradients which might reasonably be encountered. This is 
shown by numerical estimates of the validity conditions 
which apply to the approximation of the quantum equation 
by the classical equation. The use of classical transport 
theory for thermal transport phenomena in metals is thus 
justified. Microfilm $2.00; Xerox $4.60. 89 pages. 








A PROPOSED GRADUATE CREDIT PHYSICS COURSE 
FOR SECONDARY SCHOOL SCIENCE TEACHERS 


(L. C. Card No. Mic 59-5933) 


William Robert Riley, Ph.D. 
The Ohio State University, 1959 


The purpose of the dissertation was to design a gradu- 
ate credit physics course appropriate to the needs of sec- 
ondary school science teachers. 

Several reasons why secondary school science 
teachers do not generally take regularly offered graduate 
credit physics courses were presented: The variety of 
classroom preparations necessary in the teaching posi- 
tions open to the science teacher in his first years of 
teaching requires that he be prepared in the fundamentals 
of several sciences. This generally precludes his taking 
advanced subject matter and corollary mathematics 
courses. The regularly offered graduate credit courses 
are deemed inappropriate for the teacher’s level of train- 
ing in mathematics and physics and for his special needs. 

Suggestions from several professional groups concern- 
ing the need for special physics courses for teachers were 
presented; and some of the efforts of private, industrial, 
and governmental groups to improve the teaching of sec- 
ondary school sciences were described. 

The special needs in physics of secondary school sci- 
ence teachers were then determined in relation to their 
role in today’s school. From the stated objectives of 
physics courses, a list has been compiled of those implied 
needs in physics, common to all students, which are pro- 
vided for in the usual introductory physics course. Those 
needs not met in the conventional introductory physics 
course and around which the proposed course is designed 
are the following: (1) a better understanding of the funda- 
mentals of physics; (2) an increased awareness of the so- 
cial implications of physics; (3) information about recent 
developments and researches involving simple principles 
of physics; (4) an acquaintance with special facilities, ma- 
terials, and sources of them; (5) a knowledge of methods 
and techniques applicable to teaching physics; and (6) an 
awareness of future vocational possibilities for their stu- 
dents within physics and related areas. 

Cooperation was given as the key to acceptance of the 
idea that such a course is needed. It was suggested that 
local conditions would determine when this type of course 
could be accepted by the graduate school, the departments 
of physics, the departments of education, and the second- 
ary school science teachers who would be the students of 
this proposed course. Lesser problems to be solved at 
each institution are related to proper staffing and planning 
of such a course. 

Criteria applied in selecting the major topics to be 
studied were listed. Five major topics which meet the 
criteria were chosen as foci around which the course was 
to be organized. They are (A) conservation and transfor- 
mation of mass and energy, conservation of momentum; 
(B) conservation of charge; (C) waves and particles; (D) the 
structure of the atom; and (E) the structure of matter. 

An outline of the course including the general princi- 
ples of physics and related sub-topics to be discussed in 
the course was followed by a description of the proposed 
course, This included a statement of the manner in which 
various methods and techniques will be used in teaching 
the course. Special attention was given to the way in which 
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readings in several periodicals will be used to acquaint 
the teacher-students with the continued usefulness of the 
selected periodicals in their own teaching. 

Several recommendations were made concerning addi- 
tional work related to the main problem. 

The Appendixes are bibliographies of titles of articles 
appearing in selected periodicals believed useful to sec- 
. ondary school science teachers, both in keeping abreast of 
recent developments in physics and in certain aspects of 
their classroom teaching. Bibliographies of such titles 
have been prepared for Scientific American, 1948-1958; 
American Journal of Physics, 1954-1958; Science, 1957- 
1958; and American Scientist, 1952-1958. 

Microfilm $2.95; Xerox $10.20. 226 pages. 











THE WORK FUNCTION OF THE (100) PLANE OF IRON 
PRODUCED BY CLEAVAGE IN HIGH VACUUM 


(L. C. Card No. Mic 59-6161) 


Ralph Emanuel Simon, Ph.D. 
Cornell University, 1959 


The work function of the cleavage plane (100) of a 
single crystal of iron was measured by the Kelvin contact 
potential difference method using a polycrystalline tung- 
sten ribbon for a reference surface. The iron surfaces 
were prepared by cleavage in high vacuum (p < 10° mm, 
Hg) at 77°K. The tungsten ribbons were flashed at 2400° K 
less than 15 seconds before the cleavage of the iron crys- 
tal. Since measurements were made within two minutes 
after the iron was cleaved and the c.p.d. was changing by 
only .001 volt/minute, the results could be extrapolated to 
the time of cleavage to get the c.p.d. between clean iron 
and clean tungsten. 

Microscopic examination of the cleavage surface of 
iron showed that it was made up of flat regions parallel to 
the 100 plane and separated by straight boundaries. All 
the boundaries were on a twin or slip plane of the crystal. 
Opposite cleavage faces showed almost identical markings. 
A fine structure, probably due to small cleavage steps, 
was observed on the surface. A Laue back reflection X- 
ray picture showed that there was no deep deformation 
near the cleaved surface. 

The tungsten reference surfaces were prepared in 
three ways: (1) by heating at 2950° K for 10 minutes to get 
polycrystalline ribbons with large crystallites, (2) by pull- 
ing the tungsten ribbons through a ateep temperature gra- 
dient to get single crystal ribbons, (3) by heating at 2700°K 
for one hour to get polycrystalline ribbons with small 
crystallites, Attempts to find the work functions of the 
large grained polycrystalline ribbons by measuring the 
orientation of the crystallites and using published data on 
the work function of the principal planes of tungsten were 
not successful while that of the single crystals could be 
only roughly estimated. The work function of the small 
grained ribbons has been measured by Apker, Taft and 
Dickey using photoelectric emission. 

Three measurements using the small grained poly- 
crystalline tungsten ribbon as a reference surface yielded 
a value of 4.17.03 volts for the work function of the 
cleavage plane of iron. Consideration of the geometry of 
these surfaces, with regard to the Kelvin c.p.d. measure- 





ments, indicates that this is the work function of the 100 
plane of iron. Using this value for the work function of 
iron, the work function of the large grain polycrystalline 
tungsten ribbons used in five measurements was found to 
range from 4,56 to 4.48 volts, well within the range of the 
work functions of different crystal planes of tungsten. One 
measurement using a single crystal tungsten ribbon gave 
results in agreement with those above. Measurements in 
which the same tungsten ribbon was used against several 
cleaved surfaces gave the same values of c.p.d. to + .01 
volts indicating that the work function of the cleaved sur- 
faces was reproducible. Consideration of the results of 
these measurements and of possible mechanisms by which 
the cleaved surfaces might be contaminated indicate that 
these surfaces are clean. It is concluded that cleaved sur- 
faces can play an important role in the study of clean 
crystal surfaces. 

Measurements of the change in work function of the 
tungsten reference surface upon adsorption of nitrogen are 
reported briefly. 

Microfilm $2.00; Xerox $6.20. 127 pages, 


THE ELECTRICAL AND OPTICAL PROPERTIES 
OF CUPROUS OXIDE 


(L. C. Card No. Mic 59-4852) 


Frank Ludwig Weichman, Ph.D. 
Northwestern University, 1959 


Conductivity, optical absorption, photoconductivity and 
luminescence of cuprous oxide were studied, with special 
emphasis on making all measurements under high vacuum 
conditions to avoid oxygen content above stochiometric 
proportions, 

The conductivity as a function of temperature was 
measured over the range from 1300° K to 120° K. Four 
different regions were recognized, The empirical equation 


o= Ay exp (zr 


€, to 5 Es 
+{A, exp(rq) + As exp(F7)} + A, exp(G7) 


was found to fit the data. We concluded from this behavior 
that two acceptor levels and a donor level were present. 

The optical transmission was measured near one of the 
absorption edges up to 1100° K. The temperature coeffi- 
cient, together with the exciton behavior found at low tem- 
peratures, was considered to be evidence for the non polar 
character of Cu,O. 

The photoconductivity was measured up to 700° K. The 
spectral dependence of the photoconductivity was found to 
be extremely dependent on the oxygen content of the 
sample, 

The luminescent spectrum under electron bombard- 
ment was measured at five temperatures. Some of the fine 
structure, which had been shown to exist at 20° K by 
earlier investigators, was also found in our measurements. 

A new band diagram together with a discussion of the 
influence of the various levels upon the transitions dis- 


cussed was shown. 
Microfilm $2.00; Xerox $6.60. 140 pages. 
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A THEORETICAL INVESTIGATION OF THE F-CENTER 
LATTICE DEFECT IN LITHIUM CHLORIDE 


(L. C. Card No. Mic 59-5950) 


Richard Frost Wood, Ph.D. 
The Ohio State University, 1959 


The electronic structure of the F-center lattice defect 
in LiCl is investigated from a theoretical standpoint. The 
calculations are based on the model of the F-center pro- 
posed by J. H. de Boer. According to this model the F- 
center may be thought of as an electron bound to a negative 
ion vacancy. 

The ground and excited state wave functions and ener- 
gies of the trapped electron are determined by two differ- 
ent methods. First, the method of linear combinations of 
atomic orbitals (LCAO) is used. This method is capable of 
yielding good results but the complexity of the necessary 
calculations is great. In an effort to avoid this complexity 
the method of vacancy centered wave functions is investi- 
gated. Very simple wave functions are used in this 
method, yet, except for the oscillator strength, the results 
are satisfactory. The transition energy is found to be too 
low by a few tenths of an electron volt with both methods. 

The coefficient of the hyperfine interaction of the F- 
center electron with the nearest neighbor lithium ion is 
calculated, The results are excellent in both the LCAO 
and the vacancy centered methods. 

The oscillator strength is found to be too low in the 
case of the LCAO method and too high in the case of the 
vacancy centered method. The reasons for these results 
are discussed. 

The distortions of the lattice in the vicinity of the F- 
center are calculated. A very small outward movement of 
the first and second nearest neighbors occurs in the 
ground state. The situation in the excited state is compli- 
cated by the “p-type” symmetry of the electronic wave 
functions. In this case the two nearest neighbor lithium 
ions located on the symmetry axis of the “p-type” wave 
function are found to undergo a large displacement out- 
ward from the vacancy. The other four nearest neighbors 
displace inward toward the center of the vacancy. 

The results of the calculations are discussed and de- 
tailed comparisons with other works of a similar nature 


are given, Microfilm $2.00; Xerox $5.20. 102 pages. 
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THE CALCULATION OF THE ECHO AREAS 
OF PERFECTLY CONDUCTING OBJECTS 
BY THE VARIATIONAL METHOD 


(L. C. Card No. Mic 59-5395) 
Robert Gordon Kouyoumjian, Ph.D. 
The Ohio State University, 1953 


There are relatively few exact solutions for the scat- 
tering of EM waves and the possibility of extending this 
list is limited. The only scatterers of finite dimensions 








which have been treated by exact methods are the sphere, 
the prolate spheroid, and the infinitely thin circular disc. 
Furthermore, the classical methods of approximation, i.e., 
geometrical optics, physical optics, and the method of 
Rayleigh, fail in the region of scattering resonance. 

Levine and Schwinger have used the variational method to 
calculate the diffraction effects of resonant circular aper- 
tures. In the dissertation the variational method is used 
to obtain formulas for the back-scattering from perfectly 
conducting bodies. 

In the application of the variational method it is neces- 
sary to use an integral representation of the scattered 
electric field which is valid on the surface of the scatter- 
ing object. The classical representations of the scattered 
field are reéxamined for field points in the source-free 
external region and on the surface of the object, which 
contains the sources of the scattered field. The represen- 
tation in terms of the tangential components of the field at 
the surface contains nonintegrable singularities when 
evaluated at points on the surface, whereas the represen- 
tation employing both the tangential and normal compo- 
nents of the field contains integrable singularities at these 
points, Unfortunately neither of these representations are 
suited for use with the variational method. For the two 
plate scatterers considered, the scattered field at the plate 
is given as the limit of the field for a point approaching the 
surface from the external region. In the case of the two 
thin wire scatterers studied, the representation of the 
electric field at the surface is simplified by an approxi- 
mation, 

The conventional approach to the variational method is 
presented; the stationary properties are described and the 
use of the stationary form in the Ritz method is discussed. 
It is shown that the stationary parameter of interest is the 
far-field amplitude of the scattered field. However, the 
stationary properties described are existent only when the 
departure of the assumed current from the correct current 
on the scattering object is very small. Since this condition 
is not necessarily met in practice, it is desirable to find 
an interpretation of the stationary form which is valid for 
any degree of approximation. Recently, V. Rumsey has 
defined a parameter of physical significance called the 
“reaction” and has utilized it to obtain a broad class of 
approximate solutions. By means of the reaction the arbi- 
trary constants in the assumed current are adjusted so 
that it resembles the correct current according to a hypo- 
thetical test which is characterized by a “test source.” 
Thus, through the reaction concept, one has the advantage 
of a physical interpretation of the approximation made. It 
was found that when the best available test source is used, 
i.e., best in terms of the information available on the cor- 
rect source, a stationary form is obtained. A more gen- 
eral interpretation of the stationary form would thus be the 
approximate form of the solution in which there is the 
greatest a priori confidence. 

The echo areas of the thin straight wire, the thin cir- 
cular loop, and the square and circular plates of vanishing 
thickness are calculated by the variational method and the 
results compared with values obtained from experiment. 
At resonance the calculated and measured values for the 
characteristic dimension of the scatterers are within 6 per- 
cent of each other, and the calculated and measured values 
of the echo area are within 20 per cent, except in the case 
of the circular loop. The large difference in the case of 
the circular loop may be attributed to the thin wire 
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approximation, because the current distribution is known 
at the broadside aspect of the loop and thus the variational 
solution is exact, subject to the thin wire approximation. A 
similar though much less marked displacement is also 
noted for the thin straight wires. The variational method 
provided a greatly improved solution over that obtained 
through physical optics for the plates whose apertures 
were less than a wavelength. In every instance the back- 
scattering properties were adequately described by the 
variational solution, and in most instances the quantitative 
agreement between theory and experiment was satisfac- 
tory. 

The 3000-mc echo measuring system, employing a 
balanced hybrid-junction circuit to isolate the transmitter 
from the receiver, is described in the final section to- 
gether with the techniques used to measure the scattering 
objects mentioned in the previous paragraph. The Lorentz 
reciprocal theorem is employed to show that the signal re- 
ceived from the scattering object is proportional to the re- 
action between the measureing system and the object. If 
the electric and magnetic intensities of the incident field 
are related as in the far zone and if the current distribu- 
tion on the scatterer is not appreciably different from that 
in the far zone, the received signal is proportional to the 
square root of the echo area. These criteria for the meas- 
urement of echo area differ from those ordinarily given in 
that there is no explicit minimum range requirement. It is 
next shown that these conditions are fulfilled at points 
along the symmetry axis of the horn antenna for scatterers 
of sufficiently small aperture. The results of a number of 
measurements carried out at a range of 7.5 wavelengths 
from the aperture of the horn are presented and dis- 
cussed, Microfilm $2.00; Xerox $5.80. 120 pages. 


Abstract published by special arrangement with The 
Ohio State University. 


HIGH-VACUUM STUDIES OF THE RECOMBINATION 
VELOCITY AT GERMANIUM SURFACES 


(L. C. Card No. Mic 59-4350) 


Hannibal Hamlin Madden, Jr., Ph.D. 
Brown University, 1959 


A brief review of definitions relating to excess carrier 
recombination within the bulk and at the surfaces of semi- 
conductors is given. The method of decay of photoconduc- 
tivity used in these experiments to measure mean life- 
times is described, and the procedure for determining 
values of surface recombination velocity from values of 
mean lifetime is discussed, The experiments were per- 
formed in high vacuum, and the apparatus and techniques 
associated with this aspect of the experiments are de- 
scribed in detail, The results of the vacuum studies of 
surface recombination velocities (s) at germanium sur- 
faces are presented for five samples of high purity, all 
oriented so that the cut fac. > of the samples were parallel 
to the (100) faces of the cs:21. Increases in s were ob- 
served due to initial evacuaiioi of the experimental tube. 
Following outgassing of the samples in vacuum at tempera- 
tures above 500°C and for a time in excess of 30 hours, s 
was found to be insensitive to exposure to oxygen at pres- 





sures as high as 10™*mm Hg. As a result of cleaning the 
surfaces of samples by the ion-bombardment technique, s 
increased to a value of (5 to 7) x 10°cm/sec. Heating the 
ion-bombarded crystals in vacuum at temperatures above 
500°C for prolonged periods of time, followed by slow 
cooling, resulted in a decrease in s to a value less than 
500 cm/sec, but greater than both the value obtained fol- 
lowing a CP-4 etch and the value obtained after pumping. 
The recombination velocity of clear and annealed (100) 
germanium surfaces was found to be insensitive to adsorp- 
tion of oxygen at room temperature and at pressures as 
high as 5 x 10™° mm Hg. Exposure of these clean surfaces 
to oxygen at temperatures of about 100°C resulted in 
small decreases in mean lifetime, which (assuming no bulk 
lifetime changes) correspond to increases in s. The value 
of s for a clean surface could be restored by heating at 
500°C in vacuum for short periods of time. Following a 
short resumé of the present theory of semiconductor 
surfaces and of some related experimental results, a com- 
parison of the theory with the experimental results is dis- 
cussed. The characteristics of a well outgassed oxide- 
covered surface and of a clean surface are found to be 
similar. The observed similarities are discussed, and the 
conclusion is drawn that the oxide layer, of itself, has 
little or no effect on the surface recombination process. 
The results further suggest that the ratio of the capture 
cross-sections for holes and electrons of the dominant re- 
combination centers on a clean germanium surface is dif- 


ferent from unity. 
Microfilm $2.00; Xerox $3.60. 63 pages. 


THE INTERACTION OF ELECTROMAGNETIC WAVES 
WITH SOME NATURAL SURFACES 


(L. C. Card No, Mic 59-5930) 


William Heller Peake, Ph.D. 
The Ohio State University, 1959 


It is the purpose of this study to derive some of the 
general relations between the properties of a non-uniform 
surface and those of the radiation in interaction with it, 
and to apply the results to a detailed calculation of the 
scattering from two typical model surfaces of interest at 
microwave frequencies. The interaction is defined in 
terms of a differential scattering coefficient which is a 
function of the propagation direction and the polarization 
state of both the incident and scattered radiation. The 
reciprocity relation satisfied by these coefficients is de- 
rived, It is shown that the back-scattering coefficient 
(radar return cross-section), the albedo, and the absorp- 
tion coefficient of the surface may be expressed interms of 
the scattering coefficients. In order to account for the 
radiometric properties of non-uniform surfaces, Kirch- 
hoff’s radiation law is derived in its most general form, 
which takes account of both the angular dependence and the 
polarization state of the emitted and absorbed radiation. 
Thus it has been shown that once the scattering coeffi- 
cients are known, both scattering and radiometric proper- 
ties of the surface may be expressed in terms of them. 

In applying the general results to actual terrain sur- 
faces, two models have been suggested for two commonly 
encountered types of surface, for which the scattering 
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coefficients have been calculated in detail, At the same 
time, it is shown that the models offer a convenient method 
for describing and classifying the surfaces in a rational 
and quantitative manner. The first model, applicable to 
slightly rough, continuous surfaces, solves the scattering 
problem by perturbation methods, and gives results for 
the angular and polarization dependence of the back-scat- 
tering coefficients and (in idealized form) for the apparent 
temperatures that are in good quantitative agreement with 
measurements on asphalt and concrete surfaces. One may 
thus infer that such surfaces are adequately represented 
by the model at microwave frequencies, and can be char- 
acterized by their mean square surface roughness, sur- 
face correlation function, and complex dielectric constant. 
The second model, proposed to represent surfaces covered 
with vegetation in the form of long thin lossy cylinders, 
solves the scattering problem in the single-scattering ap- 
proximation and gives results in qualitative agreement 
with measurements of both the back-scattering coefficients 
and the apparent temperatures of actual vegetation covered 
surfaces. Insofar as this model is successful it implies 
that the surface may be described in terms of the number, 
size, distribution and complex dielectric constant of the 
individual cylinders. 

Microfilm $2.00; Xerox $5.60. 111 pages. 


MULTIPLE ELECTROMAGNETIC SCATTERING 
FROM LOCALIZED ASSEMBLIES 
OF PARTICLES IN RANDOM MOTION 


(L. C. Card No. Mic 59-4829) 


Harold Roy Raemer, Ph.D. 
Northwestern University, 1959 


Adviser: Edson R. Peck 


Previous theoretical studies of scattering from local- 
ized assemblies of randomly moving particles irradiated 
by an electromagnetic wave have contained the single scat- 
tering hypothesis. In the present work, the effect of low 
orders of multiple scattering is investigated. 

The wave incident on the assembly is plane and may be 
elliptically polarized. The total field incident on each par- 
ticle consists of the field of the incident wave superposed 
on fields of all waves scattered two, three, ----- times 
from other particles, The total radiation into the receiver 
contains a single scattering contribution plus contributions 
from all higher orders of scattering. 

The particles are in motion; therefore the received 
wave field is time-varying. This variation, not known ex- 
actly, is considered an ergodic random process. The time 
average of any function of the received wave is equivalent 
to an ensemble average of that function over the particle 
positions. With assigned position probabilities, the nth 
moment of any field component at the receiver can be cal- 
culated by expressing the nth power as a function of parti- 
cle parameters, multiplying by the probability function for 
the latter, and integrating over all space. The moments 
of the second position probability distributions can be cal- 
culated by an analogous method. Moments of greatest 





interest are those proportional to the scattering cross- 
section, autocorrelation function, and power fluctuation, 

The cross-section can be expressed in powers of 

27 
wavelength’ 
0 is a linear dimension of the particle distribution, and a 
is roughly the square root of the cross-section of a parti- 
cle. Terms of higher powers correspond to higher orders 
of scattering. For the chosen parameters, only single- 
single, single-double, double-double and single-triple scat- 
tering products are significant, higher terms being negli- 
gible. 

It is assumed that: 


(1) The particle positions are statistically identical 
and independent. 


(2) The distribution is dilute; the particles occupy 
only a small fraction of the total available volume. 


A rate where Nis the number of particles, x is 


(3) The average particle separation is many wave- 


lengths. 


Under these assumptions, calculation of the autocorre- 
lation function of the received signal (from which cross- 
section and frequency spectrum can be determined) is 
formulated, accounting for single and double scattering, 
without specification of particle type, where source and 
receiver may be separated. Calculation is specialized to 
spherical particles, with source and receiver spatially co- 
incident (i.e., backscattering). The backscattering cross- 
section is evaluated, accounting for double scattering and 
those triple scattering terms which are of significant mag- 
nitude, with position distributions which are nearly uniform 
over many wavelengths. Solutions are developed for a 
simplified model in which particle distributions are 
Gaussian and spherically symmetrical. Numerical results 
are obtained for identical water particles irradiated by 
plane polarized microwaves, for wavelengths of 0.3, 0.5, 
0.8, and 3.0 cm, particle radius p (in units of 1/x) of 0.2 
and 0.4. The Mie theory is used to calculate scattering 
matrices of individual spheres, 

It is shown that: 


(1) For wavelengths between 0.3 and 3.0 cm, p = 0.2, 
multiple scattering increases total power return by at 
least 6 db if the ratio of the number of particles to the 
parameter (2,g)” exceeds a value of about 100. 


(2) The corresponding value of N (2xa)? for p = 0.4 
is = 10. 


(3) For plane-polarized incident radiation and single 
scattering, the return is plane polarized in the same 
direction. With multiple scattering, some cross- 
polarization arises. For parameters chosen, however, 
cross-polarization is insignificant, being at least 15 db 
below the parallel polarized component. 


Some progress was made on calculation of power fluc- 
tuation and spectrum, but the work was not carried to the 
computation stage. 

Microfilm $3.20; Xerox $11.00. 246 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 




















2344 


PHYSICS 








PHYSICS, NUCLEAR 


ELECTROMAGNETIC EFFECTS 
OF THE NUCLEON SPIN-ORBIT INTERACTION 


(L. C. Card No. Mic 59-6209) 


Albert Arking, Ph.D. 
Cornell University, 1959 


Because the nucleon spin-orbit force he 8 V(r) is ve- 
locity dependent there will be an additional term in the 
electromagnetic interaction between nucleons due to the 
spin-orbit force. The additional term appears only in the 
magnetic multipole terms, We have studied its influence 
on the magnetic dipole n-p capture process and on the 
magnetic dipole moments of H’, H*, and He’*. 

The n-p capture process at thermal energy is prima- 
rily a ‘S ~°S photomagnetic transition and the spin-orbit 
term contributes a °S ~*Stransition. The latter ‘triplet) 
transition can interfere with the former (singlet) transition 
only if one of the nucleons and the photon is polarized. 
Whereas the interference effect is proportional to R (the 
ratio of the triplet to singlet transition amplitudes), the ef- 
fect on the unpolarized n-p cross section is proportional 
to R*. 

For the spin-orbit potential of Signell and Marshak 
(SM) and for that of Gammel and Thaler (GT) we find R to 
be a fraction of a percent at thermal energy. 

To obtain a 4% contribution to the unpolarized n-p cap- 
ture cross section at thermal energy (R = 20%) the SM or 
GT spin-orbit potential would have to be increased by 
about two orders of magnitude in depth or increased by a 
factor ~ 4 in range (or increased in both depth and range 
by lesser factors). 

The cross section calculated neglecting the nucleon- 
nucleon interaction is smaller than the observed value by 
about 10%. 

The spin-orbit force cannot be made large enough to 
cover the 10% discrepancy in the n-p capture process be- 
cause of its enormous effect on the magnetic moments of 
the light nuclei. The SM and GT spin-orbit potentials al- 
ready give too large a contribution to the moments of H’, 
H*, and He*. These contributions come only from the 
spin-orbit force in the T = O isospin state and they sug- 
gest that the SM and GT spin-orbit potentials in that state 
be significantly reduced. 

The effect on the three-body moments seems to be 
more untenable than the effect on the deuteron moment, 

The contribution to the magnetic moment is the same 
for both H* and He® -- -.06 nm for GT and -.07 nm for SM. 
The observed moments cannot be reconciled with these 
additional contributions without accepting one of the follow- 
ing two situations: 


1) The ground states of the H*and He * nuclei have a 
*p_state admixture of at least 30%; 


2) There are relativistic contributions of the proper 
sign to the magnetic moments much higher than 
one would expect on theoretical grounds. 


Since there are good reasons for rejecting both alter- 
natives, it is concluded that the T = O spin-orbit force 
must be significantly reduced from the SM and GT pro- 
posals. There is some evidence from recent nucleon- 
nucleon experiments in support of this. 
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The n-p capture cross section at thermal energy re- 
mains an unsolved problem. 
Microfilm $2.00; Xerox $3.00. 54 pages. 


POLARIZATION OF PROTONS ELASTICALLY 
SCATTERED FROM SEVERAL NUCLEI NEAR 17 MEV 


(L.C. Card No, Mic 59-5158) 


William A. Blanpied, Ph.D. 
Princeton University, 1959 


Previous work on the polarization of protons produced 
by elastic scattering from nuclei is briefly reviewed, both 
from experimental and theoretical points of view. An at- 
tempt is made to understand the utility of polarization 
measurements in helping to interpret scattering phe- 
nomena. 

A number of new angular distributions of elastic polar- 
ization have been measured near 17 Mev, using the fa- 
miliar double scattering method with carbon as the second 
scatterer in almost all cases. Scattering from deuterium, 
magnesium, calcium, copper, silver, and gold was investi- 
gated. The polarization from deuterium was found to be 
statistically zero; however, the complex nuclei all showed 
polarizations as high as 50% or more at certain angles, 
though the polarization from the two heavy nuclei was 
found to be smaller than that from the lighter ones. Polar- 
ization was observed to be quite dependent on angle; often 
negative and positive extrema were observed within 15 de- 
grees of each other. 

It is shown that these data may be roughly correlated 
with differential cross section results, and that they are 
not inconsistent with interpretation by the optical model. 

Microfilm $2.50; Xerox $8.60. 190 pages. 


THE THEORY OF SYSTEMS 
OF STRONGLY INTERACTING PARTICLES 


(L. C. Card No. Mic 59-5256) 


John Walter Clark, Ph.D. 
Washington University, 1959 


Chairman: E, Feenberg 


A new approach is developed for studying the proper- 
ties of systems of particles interacting through singular 
short-range repulsions that give rise to strong two-parti- 
cle correlations. The essence of the method is the as- 
sumption of a system wave function of the type ¥ = e°® 
where e* is a correlation factor (which ensures that ¥ 
vanishes as any two particles come very close together) 
and @ is a suitable model function (which is presumed to 
resemble the wave function of the system in the absence of 
the strong repulsions,) First a condition on S is derived 
which greatly simplifies the Hamiltonian matrix elements. 
Cluster expansion techniques for the evaluation of the re- 
sulting expression for the energy expectation value (which 
is devoid of all reference to the repulsions except for the 
appearance of an e”® factor before each volume element) 
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are then described, for the simplest possible model func- 
tions, in particular, well-known trial forms for small sys- 
tems and single independent-particle wave functions for 
large systems, Recognizing that such wave functions are 
not adequate for a precise treatment of many systems, a 
formally exact perturbation theory, based on wave func- 
tions e°@,,, (where m = 1, 2, 3,--- , and the ®@, forma 
complete orthonormal set) is outlined, and perturbation se- 
ries for the energy and wave function analogous to those of 
the Feenberg, Brillouin-Wigner, and Rayleigh-Schrodinger 
versions of ordinary perturbation theory are given ex- 
plicitly. The evaluation of the matrix elements occurring 
in the new series proceeds via a cluster expansion tech- 
nique. 

. Two special applications of the theory are considered: 

i) An expression is derived for the effective one-body 

potential felt by a given particle due to a two-body inter- 
action with each of the remaining particles, and this ex- 
pression used to estimate the doublet separation in heavy 
nuclei implied by the Gammel-Thaler and Signell-Zinn- 
Marshak two-nucleon spin-orbit potentials. The theoreti- 
cal splittings are of the correct sign and about the right 
magnitude. 

ii) The integrated photonuclear cross section is com- 
puted by a sum rule for two different sets of two-nucleon 
potential and correlation function. The results are in 
much better agreement with experiment than those ob- 
tained with independent-particle wave functions. 

Microfilm $2.35; Xerox $8.20. 178 pages. 


GAMMA-RAY ACTIVATION OF CARBON 


Leonard David Cohen, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: William Stephens 


Numerous investigations have been concerned with the 
problem of fine structure in the excitation functions of 
photonuclear reactions particularly in the region of the 
giant electric dipole resonance 12 to 25 Mev. Broad 
structure with widths in excess of 200 Kev has been found 
in the case of the C’*(y,p)B”™ reaction. In addition, level 
structure in the giant resonance region has been observed 
in the com d nucleus C” by studies of the reactions 
B" (p,y)C*“ and B“(p,n)C™. The observed level widths in 
these experiments was again in excess of 200 Kev. 

In this experiment carbon samples were activated by 
the monochromatic gamma-rays produced by the reaction 
T(p,y)He*. The gamma-ray energy was varied over the 
range 20.1 to 21.1 Mev by varying the energy of the pro- 
tons produced by a Van de Graaff accelerator. 

The resolution (80 Kev) and sensitivity (0.4 mb) of this 
experiment were sufficient to detect structure in the 
C'*(y,n)C™ reaction. 

The results of this experiment show that structure in 
the reaction C**(y,n)C™ does not exist to the extent pre- 
dicted by L, Katz and co-workers. The results are not 
inconsistent with broader structure reported from the 
C*(y,p)B™ reaction, the B“"(p,)C™? reaction, and the 








B' (p,n)C" reaction. A reaction cross-section verses 
photon energy curve for the C'*(y,n)C™ reaction is given. 
Microfilm $2.00; Xerox $4.60. 88 pages. 


LIFETIMES AND SPIN-PARITY VALUES 
OF HEAVY MESONS 


(L. C. Card No. Mic 59-6210) 


Philip Louis Connolly, Ph.D. 
Cornell University, 1959 


Two nuclear emulsion stacks were placed at different 
distances in the K-meson beam from the Berkeley Beva- 
tron. By measuring the ratio of tT meson to other K meson 
decays in the two stacks the value of the 7 lifetime was 
found to be 1,19 oan sec. if the lifetime of K’s de- 
caying to single lightly ionizing secondaries is assumed to 
be 1.23x10~° sec. as determined by counter experiments at 
Brookhaven and Berkeley. By combining the results of 
+0.49 
-0.27 
obtained. All the evidence favors equal lifetimes for the r 
and K,, decays. 

An absolute measurement of the K* lifetime can be ob- 
tained from the decays in flight observed in the two stacks. 
+0.8 40 =8 
-0.5 
sec. Combining the world-wide data by this method yields 
+.10 
-.08 

The 38 7 mesons found in this experiment are analyzed 
by the Dalitz procedure. Spin zero and spin 2 are allowed 
by the data. Spin 1 is excluded, The present evidence on 
the spin and parity of K mesons is reviewed with the con- 
clusion that the spin is probably zero although spin two 
cannot be completely ruled out. The parity remains unde- 
termined, Microfilm $2.00; Xerox $3.00. 58 pages. 


similar experiments a T lifetime of 1.20 x107° sec. is 


The value obtained from this experiment is 1.9 


a value of 1.42 x10~* sec. 


MEASUREMENT OF THE MUON DECAY 
ASYMMETRY PARAMETER 


(L. C. Card No, Mic 59-6207) 


Gerald Ross Lynch, Ph.D. 
Cornell University, 1959 


The angular distribution of positrons from the decay of 
positive muons which come from pions which decay at rest 
is known to be of the form 1 +a cos ¢’, where ¢’ is the 
angle between the muon and positron directions. The 
measured asymmetry parameter a is equal to 1/3 Pé, 
where ¢ is the asymmetry parameter intrinsic to muon de- 
cay and P is the polarization of the muons at the time of 
decay. In order to measure one must know P. In the 
absence of an external magnetic field muons are depolar- 
ized in nuclear emulsion by more than 50 percent. How- 
ever, a large magnetic field can greatly reduce this de- 
polarization. 

This thesis is a report of a measurement of the muon 
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asymmetry parameter a for muons coming from pions 
which decayed at rest in nuclear emulsion in a magnetic 
field of 25,000 gauss. This large field was used in an at- 
tempt to render negligible the muon depolarization in nu- 
clear emulsion so that a measurement of — could be made. 
The V-A theory of Fermi interactions predicts that é = -1. 

Positively charged 7 mesons from the $0 Mev Nevis 
cyclotron pion beam were stopped in a nuclear emulsion 
stack on which was imposed a 25,000 gauss magnetic field 
in the plane of the pellicles. The plates were scanned for 
muon endings. Only those events for which the projected 
angles of both the muon and positron were within 45° from 
the magnetic field direction were recorded. From these 
recorded events the asymmetry parameter a was esti- 

s-O 
mated by a = 250 , 
number of recorded events for which the muon and posi- 
tron directions were in the same quadrant and in opposite 
quadrants. Corrections were made to this value for multi- 
ple scattering effects, scanning biases, emulsion distor- 
tion, and radiative effects. All of these corrections were 
small compared with the statistical error. 

More than 95,000 muon decays were observed. From 
the 23,927 recorded events the corrected asymmetry pa- 
rameter estimate is a = 0.290 t 0.013 which corresponds 
to Pé = -0.87 + 0.04. This is more than three standard de- 
viations away from the value of Pé = -1 which the V~A the- 
ory of Fermi interactions predicts for completely polar- 
ized muons. In view of the considerable success of the 
V-A theory the most likely explanation of this discrepancy 
seems to be that there is about 13 percent muon depolari- 
zation in nuclear emulsion at 25,000 gauss, rather than 
that the theory is in error. Those depolarization mecha- 
nisms which have been treated adequately do not give rise 
to any appreciable depolarization at this large field. How- 
ever, the nature of depolarization mechanisms is not 
understood sufficiently to rule out the possibility that sub- 
stantial depolarization does occur. 

On the basis of the fact that none of the muons were 
observed to decay into three charged secondaries, it is 
concluded that the branching ratio for the decay of the 
muon into three electrons is probably less than 2x10~°. 

Microfilm $2,00; Xerox $4.20. 77 pages. 


where S and O are respectively the 


THE ABSORPTION OF 1 BEV PHOTONS 
(L. C. Card No. Mic 59-6156) 


Ernest Ilya Malamud, Ph.D. 
Cornell University, 1959 


The total cross section for the attenuation of high 
energy gamma rays has been measured in various ele- 
ments. The variation with atomic number, Z, has been ob- 
served by measuring the absorption of 1 Bev gamma rays 
in 12 different elements ranging from hydrogen to uranium. 
Additional measurements were made in ccpper at 400 and 
700 Mev to show the energy dependence of the absorption 
processes. These results are then combined with those of 
other investigators at lower energies and show that the 
theory of pair production in the nuclear field correctly 
predicts the cross section as a function of atomic number 
and photon energy. The measurements in low Z elements 
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give information on pair production in the field of the elec- 
tron. The results are in closer agreement to the calcula- 
tions of Wheeler and Lamb than to the estimate of Joseph 
and Rohrlich. In addition, a short experiment was per- 
formed to measure the symmetry of the energy distribution 
between the electron and positron members of the pair. 
The results show that the energy sharing curve is symmet- 
rical as predicted by theory. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


ANGULAR CORRELATION AND COINCIDENCE STUDIES 
OF ALPHA-GAMMA CASCADES FROM 5 
PROTACTINIUM”, CURIUM™?, AND AMERICIUM ™ 


(L. C. Card No. Mic 59-5401) 


Richard Lee Moore, Ph.D. 
The Ohio State University, 1953 


Delayed coincidence and angular correlation techniques 
have been used to establish the decay scheme of Pa” and 
the spins and parities of some of the excited states of 
Ac”, Pu*®, and Np*”. The angular momentum of several 
alpha particle groups from the parent nuclei, Pa**!, 

Cm™?, and Am" have been established. 


Results for Pa**?: 

The gamma rays previously reported’ were found at 
280 kev and 27 kev with a scintillation spectrometer. A 
new gamma ray was found at 68 kev in prompt coincidence 
with the 27 kev gamma. A K x-ray group at 95 kev and 
several L x-rays were also observed. The half-lives of 
the intermediate states obtained from a-y coincidence ex- 
periments are shown in Table 1. The half-lives found from 
the y-y coincidences are shown in Table 2. 


Table 1. Gamma rays in coincidence 
with Pa*” a particles, 








Gamma Energy Half-life 
15 and 20 kev Prompt 
L x-rays 





3.7 x 10~° sec. 
Prompt 
Prompt 


27 kev gamma 





95 kev K x-ray 
280 kév gamma 











Conversion electron data from several sources” have 
been reanalyzed in view of present experimental results on 
y-ray energies and coincidence studies. The results are 
shown on Table 3. Multipole orders have been assigned to 
most of the gamma transitions and are indicated on the 
energy level diagram. 

Angular correlation was found between Pa™ a parti- 
cles and the 280 kev y-ray. The experimental curve cor- 
rected for finite detector solid angle is W(@) = 1 + (0.165 
+ 0.05) P, (cos @). Arguments concerning the parity and 
spin of the levels and multipole order of the transitions, 
as well as the form of the correlation, eliminate all possi- 
ble transitions except the one with 3/2 spin for the initial 
state, 7/2 spin for the intermediate and final states, and 
an @ angular momentum of three. 
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Table 2. Gamma-Gamma coincidences in Pa***~ Ac??’ 





























Gamma Pairs Half-life 
280 vs 95 Prompt 
280 vs 27 3.7 x 107° seconds 
280 vs L x-rays 3.7 x 107° seconds and 
prompt 
95 vs 27 Part prompt, part delayed 
95 vs L x-rays * 
68 vs 27 Prompt 





Partly 3.7 x 107° seconds 
and partly prompt 
Lvs L ? 


*Noted only with the Model 302 coincidence unit, whose 
resolving time is too large to measure lifetimes shorter 
than i x 10>” seconds. 


27 vs L x-rays 











Table 3. Gamma ray transitions 
from conversion electron data. 





















































Energy Shell 

383 K 

357 K, L 

331 K, L, M 
301 K, L, M 
280 K 

259 K, L 

198 K, L 

172 K, L, 

118 L 

102 Ly, Lin 
96.6 i. com 
67.5 ic; ben, BM 
63.5 Li, M 

59.6 Ler, brn, M 
38.0 ee ay 





Fig. 1 shows the adopted decay scheme for Pa”, the 
different columns giving the following information: 


a. Energy of the levels as obtained from all known ex- 
perimental data 


b. The relative abundance and energy of the a parti- 
cle groups® 


The spin and parity adopted for each level 


d. The angular momentum assigned to the a particles 
going to each level 


e. The multipole order of the transitions involved, as- 
Suming various values for the spin of the levels 


f. Level 2 was determined to be an isomeric state of 
Ac**’ with a half-life of 3.7 x 107® seconds. 
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Fig. 1 Decay scheme of Pa™ ~ Ac”’, Gamma transi- 
tions observed in coincidence experiments are in heavy 
lines. The dashed lines are transitions found from conver- 
sion electron data. The data in the columns under “Multi- 
pole order and parity of transitions” apply to transitions 
from the level above them to the indicated level under dif- 
ferent assumptions as to the spin and parity of the parent 
level. 


Fig. 2 shows the relative abundances of the various a 
particle groups plotted as a function of their angular mo- 
mentum and the theoretical curves of Preston and Gamow?; 
Although the agreement with the theoretical curves is not 
striking, the predictions of Preston are nearer to the ex- 
perimental values. Corrections due to unequal weighting 
factors could explain some of the discrepancies between 
the observed and the theoretical curve of Preston. 


Results for Cm™?: 

Fig. 3 shows the angular correlation obtained between 
the alphas to the first excited state of Pu”**®and the 44 kev 
gamma from it to the ground state. The least-squares fit 
function W(8), corrected for finite solid angle of the de- 
tectors, is: 


Ww(8) = 1 + (0.61 + 0.05) P, (cos @) 
- (1.43 + 0.10) Py, (cos 8). 


The theoretical value of W (8) for a transition with zero 
spin for the initial and final states and spin two for the in- 
termediate state is: 


w(9) = 1 + .7143 P,(cos 9) - 1.7143 P, (cos Q). 


The type of transition is confirmed by this experiment, as 
is the discrepancy explained by the electric quadrupole in- 
teraction according to Abragam and Pound.° 


Results for Am™?; 

An isotropic correlation within ¢ 0.9 per cent was 
found for Am™' alpha vs. 60 kev gamma. Parity and spin 
considerations lead to the assignment of the transition as 
a 5/2 spin initial state emitting an a particle of angular 
momentum of 3 units to an intermediate state of spin 1/2, 
which then emits an electric dipole radiation to a spin 3/2 
final state. Table 4 shows the tentative assignment of 
spins and multipole order given to the decay of Am™ 
~ Np". The 71 kev level half-life was measured as 6.4 
x 107° seconds, in agreement with Beling et al.° 
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Fig. 2 Abundance of alpha particle groups from Pa ?*! 
as a function of angular momentum, Solid circles are 
observed abundances for even L. Open circles are 
observed abundances for odd L. Points denoted by 
squares are the values corresponding to odd L, multi- 
plied by 4.2. The dashed curve is the experimental 
ratio of abundance vs. angular momentum, The theo- 
retical curves of Gamow and Preston are levelled with 
the respective name, The triangular points are the 
experimental points corrected for statistical weight 
factors. 
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Fig. 3. Angular correlation of €m™? alpha vs 44 kev 


gamma. 
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Table 4, Am*™* decay and Np”*’ level data. 




















Alpha Type of 
Level No.| »<¥°! | spin | Parity —_ ~| Angular || Transition to the 
by Momentum] indicated levels 
ee 0 
5 170 1.4% 
4 114 13.6 
3 71 |1/2]| Even 84.2 3 E1| El | M2,E3 
2 43 |3/2| Odd 2/10 2,4 M1 | M1,E2 
1 11 |3/21| Odd 3/10 2,4 M1,E2 
0 0 |5/2| Odd 2/10 0,2,4 
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INELASTIC SCATTERING OF NEUTRONS 
(L. C. Card No. Mic 59-4732) 


Pablo Leopoldo Okhuysen, Jr., Ph.D. 
The University of Texas, 1959 


Supervisor: Walter E. Millett 


The spectral distribution of the neutrons at 90° result- 
ing from the bombardment of oxygen, iron, and lead by 
14,9-Mev neutrons have been measured using an associ- 
ated-particle time-of-flight technique. The distributions 
show a roughly “Maxwellian” shape peaking at an energy 
less than 1-Mev. These results are in qualitative agree- 
ment with results obtained by other workers using the 
photographic emulsion method, but due to the large back- 
ground and low counting rates encountered, no nuclear 
temperatures were calculated. The results of these meas- 
urements, and the detection technique which was developed 
to make the measurements, are presented in Part A. 
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In Part B are presented the results on measurements 
of the angular distributions of the neutrons in the energy 
range 0.9-Mev to 2.1-Mev due to inelastic scattering of 
4,2-Mev neutrons in iron and lead. These angular distri- 
butions are isotropic within experimental error (+ 15%) in 
agreement with the predictions of the theory. The meas- 
urements were made using a pulsed beam time-of-flight 
technique. This technique is described in detail. 

In Part C are presented the results on measurements 
of the angular distribution of the 0.843-Mev gamma rays 
due to inelastic scattering of 1.06-Mev neutrons from iron. 
These measurements were made using the pulsed beam 
time-of-flight technique. The angular distribution is an- 
isotropic, with symmetry about 90° and peaking in the for- 
ward and backward directions. These results are in quali- 
tative agreement with the theory and with experimental 
results previously obtained by other workers. 
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ELASTIC SCATTERING OF 1.1 BEV POSITIVE PIONS 
BY PROTONS AND THE ELASTIC SCATTERING 
OF 582 MEV PROTONS BY PROTONS 


(L. C. Card No. Mic 59-3956) 


Leonard Oscar Roellig, Ph.D. 
University of Michigan, 1959 


Measurements of pion-nucleon and nucleon-nucleon 
scattering cross sections have been of great importance to 
the understanding of meson physics and in the investigation 
of nuclear forces. In this experiment, the elastic scatter- 
ing cross section and the angular distribution of high 
energy positive pion-proton and proton-proton scattering 
has been measured. The energy of the bombarding pion 
and bombarding proton was 1.1 Bev and 582 Mev respec- 
tively. This is the first high energy m*-p elastic scatter- 
ing result ever to be reported, whereas the p-p elastic 
scattering has already been measured in this energy re- 
gion, and the p-p data will serve mainly to show that there 
was no large systematic bias in the previously reported 
counter experiments or in this experiment, since the 
biases are not likely to be identical. The high energy posi- 
tive pion-proton beam was obtained from the cosmotron at 
the Brookhaven National Laboratory. The detecting device 
used was a 5” x 5” x 12” propane bubble chamber, 

A total of 1.726 x 10° cm of pioh track was scanned for 
elastic scatterings. On the basis of 661 identified 1*-p 
elastic scatterings the total elastic cross section and the 
angular distribution of the differential cross section were 
measured, The total elastic cross section was found to be 
12.3 41.2 mb. The angular distribution of the differential 
cross section was found to exhibit a peaking for small 
angle scattering and a rather isotropic distribution for 
large angle scattering. The optical model was then applied 
to the experimental data, and a proton interaction radius of 
R= 0.99°9 "4 x 10~* cm was found to fit the data by two 
independent methods of calculation. The opacity of the 
proton was found to be 0 = 0.70°) On , 

A total of 2,442 elastic p-p scatterings was observed 
from the scanning of 3,000 x 10° cm of proton track. From 





these data a total cross section of 24.2 + 1.6 mb was calcu- 
lated. The angular distribution of the p-p elastic differ- 
ential cross section was found to agree with that previously 
reported by counter experiments in this energy region. 
Microfilm $2.00; Xerox $4.40. 82 pages. 


AN EXPERIMENTAL STUDY OF MESONIC 
AND NON-MESONIC DECAYS OF HYPERNUCLEI 


(L. C. Card No. Mic 59-4836) 


Peter Eli Schlein, Ph.D. 
Northwestern University, 1959 


The results of an experimental study of mesonic and 
non-mesonic decays of hypernuclei are presented. In par- 
ticular, certain branching ratios in the decays of AH and 

He are determined. 

The non-mesonic/mesonic decay ratio of ,He (Q) is an 
experimental parameter which is useful in determining the 
nature of the bound /’ decay mechanisms. Previously re- 
ported experimental values of Q (2.3 + 1.0; 1.1 + 0.5) dis- 
agree with the existing calculations (4 = Q <= 10). Notwith- 
standing the present uncertainties in the theoretical work 
which have been recently discussed by Dalitz, certain re- 
finements in the experimental work were desirable. 

A second important experimental quantity is the decay 
ratio: R= # decays ( ,»H*~ He* + 17) / total # decays 
(,H*). Dalitz has shown that this ratio is a sensitive func- 
tion of the spin of H*and of the ratio of p to s wave or- 
bital angular momentum in the /A° decay. 

In this experiment an emulsion stack was exposed to a 
separated beam of K' mesons at the Bevatron. 17,000 K™ 
endings with one or more charged secondary particles 
were found. 636 possible hyperfragments were included 
among the secondary stars. 111 of these have been identi- 
fied as mesonic decays of the hyperfragments; AH, He, 
ALi, ,Be, ,B. p33 two-prong events have been identified as 
non-mesonic decays of ~AHe. These 33 events were charge 
selected by means of track thickness (profile) and gap- 
count measurements of the connecting tracks. On the ba- 
sis of the large energy releases, none of the 33 events can 
be interpreted as 7° mesonic decays of fue. Kinematic 
analysis of these non-mesonic ~He decays shows that ~ 60% 
decayed with the emission of only one neutron. 

The 33 two-prong non-mesonic events are to be com- 
pared with 22 examples of m™ mesonic decay of AHe*?*. No 
systematic search for possible one-prong non-mesonic de- 
cays of ,»He was carried out. Thus the experimental non- 
mesonic/m mesonic ratio determined here (33/22 = 1.5 
+ 0.4) must be considered as a lower limit to Q. This 
value agrees with the two experiments previously reported. 
The implication is that a bias against finding the one-prong 
decays may have existed in the previous experiments. 

The results of a collaboration between Northwestern 
University and the University of Chicago on m™ mesonic 
hyperfragment decays furnish a value of R = 0.6 + 0.1. The 
events reported here are included in this value. The value, 
together with Dalitz’s calculations, indicate that the spin 
of AH* is 0 and that p/s < 1. 

The existence of an interaction between the heavy final 
state particles in the mesonic decay of He’ is demon- 
strated by the results of the above mentioned collaboration 
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experiment and by the theoretical calculations of Cotting- 
ham and Byers, and of Brown, Peshkin, and Snow. 

Several future hyperfragment experiments are pro- 
posed; one which will provide a better experimental value 
for Q; another which can provide a check on internal con- 
sistency between Dalitz’s calculations for R and the 1°/n~ 
decay ratio of /He* , and several observable branching ra- 
tios in the decays of »H* and ,He*. 

Microfilm $2.00; Xerox $4.40. 84 pages. 


GAMMA-RAY ANALYSIS | 
AT PROTON RESONANCES IN Mg” AND P*! 


(L. C. Card No. Mic 59-5411) 


James Arnett Smith, Ph.D, 
The Ohio State University, 1953 


Gamma-ray energies have been measured at proton 
capture resonances in Mg” and P™. The Ohio State Uni- 
versity Van de Graaff generator was used as a source of 
monoenergetic protons of energy variable from 400 Kev to 
1200 Kev. The gamma ray energies were measured by a 
scintillation spectrometer, which consisted of a gamma- 
ray detector and a pulse height analyzer. A sodium iodide 
scintillation crystal and a 5819 photomultiplier comprised 
the detector. Pulses from the detector, of heights propor- 
tional to the energies of the incident gamma rays, were 
fed through a linear amplifier and presented continuously 
on an oscilloscope. The oscilloscope pattern was photo- 
graphed on 35 mm film. Analysis of the pulse height dis- 
tribution on the film was accomplished by scanning the 
film with a microdensitometer. The trace from the auto- 
matically-recording densitometer was used as the spec- 
trogram. 

Mg”(p,y)Al?’ was the first reaction studied. The min- 
imum energy available for this reaction, calculated from 
recent mass values,’ was found to be 8.26 Mev. The exci- 
tation energy available at a given resonance is then 8.26 
Mev plus the kinetic energy of the proton, as measured in 
center-of-mass coordinates of the system Mg *-plus-pro- 
ton. The resonances studied were at the following proton 
energies: 449, 660, 726, 813, 843, 954, 1011, 1053, and 
1183 Kev. At each of these resonances, combinations of 
gamma rays were found which, when considered in view of 
available excitation e¢.:2rgies and known intermediate 
energy levels of Al’’,?* suggested certain paths of decay 
to the ground state of Al*’. A direct transition to the 
ground state was observed at the 813 and 1053 Kev reso- 
nances. Several of the paths of decay seemed to be fol- 
lowed at all, or nearly all, resonances. The combinations 
of gamma rays which suggested these paths are listed in 
Table 1. The low-energy components of these combina- 
tions correspond reasonably well with the 0.84, 1.01, and 
2.78 Mev intermediate energy levels which were observed 
by inelastic proton scattering in Al*’.*»* (The assignment 
of the same high-energy component to the decays through 
the 0.84 and 1.01 Mev levels is explained by the fact that 
the eight per cent limiting resolution of the spectrometer 
does not permit a distinction between gamma rays with 
energies differing by two per cent.) Some, but not all, of 
the remaining intermediate levels reported from inelastic 
scattering measurements were involved in the decay 





Table 1: Gamma-rays at Mg” resonances 





Gamma-ray 
Combination 


0.81 + 7.96 
2.85 + 5.90 


8.90 Mev 0.83 + 8.00 
1.01 + 8.00 
2.80 + 6.24 


8.96 Mev 0.86 + 8.16 
1.01 + 8.16 
2.81 + 5.93 


9.04 Mev 1.02 + 8.16 
2.78 + 6.46 


9.07 Mev 0.84 + 8.25 
0.99 + 8.25 
2.80 + 6,12 


9.18 Mev 0.81 + 8.38 
1.01 + 8.38 
2.83 + 6.26 


9.23 Mev 0.83 8.46 
1.02 + 8.46 
2.75 + 6.77 


9.27 Mev 0.83 + 8.56 
1.01 + 8.56 
2.67 + 6.70 


9.40 Mev 0.77 + 8.52 
0.98 + 8.52 
2.76 + 6.70 


Excitation 
Energy 


8.69 Mev 


Resonance 





449 Kev 


660 Kev 


726 Kev 


813 Kev 


843 Kev 


+++ ++ 


954 Kev 


1011 Kev 


1053 Kev 


+++ +++ ++ 


1183 Kev 











schemes suggested by combinations of gamma rays other 
than the previous three. Few of the latter combinations 
were repeated at more than one resonance, and the paths 
of decay suggested by them are therefore less certain. 
However, since every gamma-ray observed could be in- 
cluded in a decay scheme consistent with the reported in- 
termediate levels, a general agreement of the present 
work with the results from inelastic proton scattering is 
indicated. The Al*’ energy levels which appeared to be in- 
volved in one or more decay schemes were the following: 
0.84, 1.01, 2.78, 3.74, 4.47, 4.88, and 5.57 Mev. The ener- 
gies of these levels were reasonably well agreed upon by 
both of the recent observers””* of the inelastic scattering 
experiments. The Pittsburgh group’ also reported thirteen 
other levels between 2.26 and 5.74 Mev (toddard and 
Gove’ reported four of these levels). If radiative transi- 
tions occurred among the latter group of levels, the gamma 
rays involved were of too low an intensity to be detected. 

This work is also in agreement with measurements 
carried out by Casson‘ at the University of Chicago. 
Casson measured gamma-ray energies at resonances in 
several proton capture reactions; his work included the 
314 and 336 Kev resonances in the reaction Mg ™(p,y)Al””. 
The results from the former resonance were inconclusive, 
but at the latter resonance he observed gamma rays of 
energies 2.8 and 5.8 Mev and suggested that the decay pro- 
ceeds through either a 2.8 or a 5.8 Mev level. The present 
work seems to favor the former possibility. 

Three general classifications of gamma-ray decay 
schemes observed at the Mg”** resonances could be made 
by comparing the relative intensities of the components of 
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the three principal combinations of gamma rays. These 
classifications can be reasonably well predicted by making 
spin and parity assignments to the ground state of AF’.. 
the resonance levels, and the three intermediate levels in- 
volved. The assignments are the following: spin 5/2, odd 
parity for the ground state; spin 1/2, even parity for the 
449 and 1011 Kev resonance levels; spin 1/2, odd parity 
for the 843 and 954 Kev resonance levels; spin 3/2, odd 
parity for the 660, 726, 813, 1053, and 1183 Kev resonance 
levels; spin 1/2, odd parity for the 0.84 Mev level; spin 
3/2, even parity for the 1.01 Mev level; spin 5/2, even 
parity for the 2.78 Mev level. 

p* (p,y)S*” was the other reaction studied. The mini- 
mum energy available for this reaction was computed to 
be 8.85 Mev. The resonances studied were at proton ener- 
gies of 540, 820, 900, 1140, and 1170 Kev. Data from each 
of these resonances presented combinations of gamma 
rays which suggested paths of decay from the excited 
states of S°**. These decay paths were consistent with 
known intermediate energy levels®** and with the available 
excitation energies. A direct transition to the ground state 
was observed at the 1140 Kev resonance. One path of de- 
cay was followed at every resonance observed; a second 
path was followed at four of the five resonances. The 
combinations of gamma rays which suggested these paths 
are listed in Table 2. The low-energy components of these 
combinations seem to correspond with the 2.2 and 4.3 Mev 
intermediate levels reported from previous work,®* Every 
gamma ray observed could be included in a decay scheme 
consistent with the known intermediate levels. The follow- 
ing intermediate levels appeared to be involved in the 
gamma-ray decays from the resonance levels in S**: 1.5, 
2.25, 3.85, 4.33, and 4.57 Mev. The energies of these 
levels were fairly well agreed upon by observations of the 
reactions S**(p,p’)S*** and P**(d,n)S*. Three levels of 
higher energy were also reported from the (p,p’) reac- 
tion.” The (d,n) reaction® gave indications of six levels 
other than those which appeared to be involved in the 
gamma-ray decays. 

The decay schemes proposed for the P*' resonances 
can be divided into three general classifications which are 
reasonably well predicted by the following spin and parity 
assignments for the levels involved: spin 0, even parity 
for the ground state of S**; spin 1, odd parity for the 2.2 
Mev level; spin 2, odd parity for the 4.3 Mev level; spin 0, 
even parity for the 540, 820, and 1170 Kev resonance 
levels; spin 0, odd parity for the 1140 Kev resonance level; 
spin 2, odd parity for the 900 Kev resonance level. 


} 


Table 2: Gamma-rays at p* resonances 








Excitation Gamma-ray 

a Energy Combination 
540 Kev 9.37 Mev 2.17 + 7.37 
820 Kev 9.64 Mev 2.19 + 7.59 
4.33 + 5.53 

900 Kev 9.72 Mev 2.13 + 7.60 
4.51 + 5.40 

1140 Kev 9.95 Mev 2.16 + 8.04 
4.46 + 5.34 

1170 Kev 9.98 Mev 2.18 + 8.01 
4.38 + 5.52 
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PHOTOPRODUCTION OF SINGLE POSITIVE PIONS 
FROM HYDROGEN IN THE REGION 400 TO 1100 MEV 


(L. C. Card No. Mic 59-6157) 


Frank Turkot, Ph.D. 
Cornell University, 1959 


An experimental study of the photoproduction process 
y + P ~ m* +n has been carried out in the region of photon 
energies from 400 to 1100 Mev, the object being to deter- 
mine the gross features of the differential and total cross 
sections. The absolute values of the differential cross 
section were measured with an average accuracy of + 11% 
using a liquid hydrogen target and a strong-focusing mag- 
netic spectrometer, Excitation curves were obtained at 
laboratory angles of 9°, 31°, 58°, 68°, and 115°, corre- 
sponding to average center-of-mass angles of 14°, 45°, 
82°, 100°, and 136°; no single curve covers the full energy 
range. A special shower technique was used at the most 
forward angle in order to reduce the electromagnetic 
background to a manageable level. 

The important features that emerged from the study 
are: (a) the total cross section exhibits a second maxi- 
mum of 100 pb at a photon energy of about 700 Mev, (b) the 
angular distribution retains its large forward asymmetry 
throughout the interval 400 to 800 Mev. It has been pro- 
posed that this maximum is due to a second resonance 
which occurs in the pion-nucleon interaction at a center- 
of-mass energy of 615 Mev in a state having quantum num- 
bers T = 1/2, J = 3/2, and odd parity. A simple four- 
multipole model based on this proposal is shown to be 
qualitatively consistent with the major features observed 
in the angular distributions. Additional information from 
related pion experiments is reviewed and is seen to lend 
further support to the quantum assignments for the new 
resonant state. The preliminary evidence for the exist- 
ence of a third maximum in the single photoproduction 
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cross sections at 1050 Mev is also discussed. Finally a 

brief description of the physical models proposed for the 

pion-nucleon interaction in the 1 Bev region is given. 
Microfilm $2.35; Xerox $8.20. 178 pages. 


STRANGE PARTICLE PRODUCTION 
IN COMPLEX NUCLEI 


Albert Eugene Werbrouck, Ph.D. 
Princeton University, 1959 


Strange particle production by high energy pions and 
protons bombarding carbon, iron, and lead nuclei in a 
multiplate cloud chamber was investigated. This choice 
of targets provided an opportunity to compare the effects 
of multistage processes which are sensitive to nuclear 
radius. The two stage process that originally motivated 
the experiment was the indirect production of strange par- 
ticles by pions in turn produced by a nucleon incident on 
the same nucleus. Early indications of very low direct 
production of strange particles in p-p collisions led to the 
belief that a large fraction of the production in p-nucleus 
collisions was through the indirect process. Our result 
for this fraction in lead is ~ 2/3. We also observed a K- 
pair production by protons comparable to the direct pro- 
duction of hyperon-K meson pairs by protons. 

To have a quantitative knowledge of the strange parti- 
cle production by a known pion beam in nuclear matter, we 
exposed the same targets to 1.5 Bev 7” mesons as well as 
2.8 Bev protons. This data also yielded interesting com- 
parisons on the effects of other multistage processes, 
namely the interactions of the strange particles after pro- 
duction. The cross section for the conversion of charged 
hyperons into neutral hyperons in nuclear interactions 
seemed to be bigger than geometric. The strange particle 
production by the pion beam was predominantly direct as 
shown by a comparison with the bubble chamber studies of 
m=-nucleon collisions. Total cross sections for strange 
particle production and distributions in lab angle and 
energy are presented for the observed strange particles. 

The multiplate chamber and its auxiliary equipment 
are described, An improvement in the stability of the 
cosmotron proton blow-up beam is explained. As part of 
the analysis of individual events, a least squares fit of 
measured points to a decay plane is presented in a form 
suitable for use with a digital computer, 

Microfilm $2.00; Xerox $5.00. 100 pages. 


PHYSICS, SOLID STATE 
THE VELOCITY OF SOUND IN LIQUID HE* 
(L. C. Card No, Mic 59-4613) 


Herbert Flicker, Ph.D, 
University of Pennsylvania, 1959 


Supervisor: K. R, Atkins 


The velocity of sound in Liquid He*has been measured 
at temperatures between 1.2°K and 3.1°K and pressures 
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between saturated vapor pressure and nine atmospheres. 
The velocity of sound at saturated vapor pressure, to- 
gether with previous thermodynamic data, is used to cal- 
culate the specific heat at constant volume, the ratio of 
specific heats, and the isobaric expansion coefficient. The 
specific heat at constant volume is calculated approxi- 
mately for an isopycnal. The Debye specific heat of liquid 
He® is calculated for arbitrary values of phonon cutoff fre- 
quency. 

The velocity of sound in an 11.2% He*-He* mixture was 
measured. A qualitative observation of the attenuation of 
sound in the mixture has shown the need for a new inter- 
action between He®* atoms and the elementary excitations 
of liquid He*. The presence of He* atoms drastically re- 
duces the time required for rotons to become phonons and 
phonons to become rotons, near 1°K. 

Some measurements of the velocity of sound in high 
pressure He* gas were made at temperatures above the 
critical temperature. 

Microfilm $2.00; Xerox $4.40. 85 pages. 


ELECTRICAL RESISTIVITY OF YTTRIUM 
AND DYSPROSIUM SINGLE CRYSTALS 


(L. C. Card No. Mic 59-5053) 


Peter Michael Hall, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Frank H. Spedding 


Two samples of hexagonal yttrium were cut from a 
single crystal, and their resistivities were measured be- 
tween 1.3 and 300° K. A large anisotropy was observed. 


(Ea = 2.1 at room temperature.) A prediction based on 


Voigt’s rule for the resistivity of polycrystalline yttrium 
as derived from these measurements agrees with the poly- 
crystalline results within the reproducibility from one 
polycrystalline sample to another. Also, this prediction 
agrees quite well with a Griineisen curve, using the values 
@ = 187.5° K and pg = 37.47 microhm-cm. 

The resistivity of a dysprosium single crystal was 
measured with the current flowing at an angle of 18.2 de- 
grees from the c-axis. These measurements were made 
over a temperature range from 1.3 to 4(0° K, and also in a 
transverse magnetic field up to 22.4 kilogauss. An abrupt 
increase in the resistivity of this crystal occurs at 89° K. 
This is attributed to a first order magnetic transition from 
ferromagnetic to antiferromagnetic alignment, with an ac- 
companying decrease in the sublattice magnetization. It is 
found that as the sample is returned to its ferromagnetic 
state by the application of a field in the antiferromagnetic 
region, the resistivity decreases, and the abrupt shift at 
the transition temperature is eliminated. 

It is postulated that the entropy increase associated 
with this transition remains with the crystal until the 
neighborhood of the Néel point (175° K) is reached. Then 
the antiferromagnetic state is no longer stable, and the 
“spurious” entropy is lost, causing a decrease in the re- 
sistivity. 

Above the Néel point, the linear behavior of the phonon 
resistivity is observed, the magnetic resistivity being 
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temperature-independent in this region. However, a siza- 


ble anisotropy is found in the paramagnetic region. Gt 


il 

= 1.5 at 400°K.) It is postulated that an effectively aniso- 
tropic exchange integral causes the magnetic resistivity to 
be anisotropic. This idea is supported by the anisotropic 
nature of @., the Curie point as determined by the Curie- 
Weiss law. The agreement, however, is only qualitative in 
this respect. It is felt that this anisotropy could be too 
small to observe definitely in the ferromagnetic region, In 
the antiferromagnetic region, the whole nature of the ex- 





change is so different, there is no reason to suppose the 
anisotropy to be the same as it is in the ferromagnetic or 
paramagnetic states. 

A possible explanation is proposed for the peak in the 
magnetoresistance data near the Néel temperature. It is 
felt this could be due to the removal of critical scatter- 
ing, which arises from “spin clusters.” It may also be 
that the predicted curve for the basal plane resistivity has 
this peak showing up at zero field, in which case, it could 
be attributed to the same effect. 

Microfilm $2.00; Xerox $4.40. 83 pages. 
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A COMPARISON OF NATURALLY OCCURRING 
RUBIDIUM AND RADIOACTIVE POTASSIUM AS 
PARAMETERS OF TOTAL BODY POTASSIUM STORES 


(L. C. Card No, Mic 59-5094) 


Julian Samuel Ansell, Ph.D, 
University of Minnesota, 1959 


A growing number of disease states have been associ- 
ated with derangements in total body potassium stores. 
Practical problems encountered in the use of radioactive 
isotopes of potassium and rubidium made them generally 
unavailable for utilization in sporadically occurring clini- 
cal conditions, An investigation of the usefulness of natu- 
rally occurring rubidium as a parameter of total body 
stores of potassium seemed warranted in spite of the 
mixed opinion in the literature regarding the validity of its 
use for this purpose, because rubidium had the advantages 
of being easily stored, readily available, nontoxic in small 
amounts and quantitatively readily separated from potas- 
sium by sensitive flame spectrophotometry. No compari- 
son of rubidium and K** as parameters of total body ex- 
changeable potassium (TEK) under conditions of marked 
alteration in potassium metabolism existed. 

Studies of TEK were carried out in seven dogs, four 
rabbits and fifty-four humans. TEK was calculated from 
rubidium dilution according to the formula: 


- Rb administered - Rb excreted 
Equilibrium serum Rb minus pre- 
administration serum Rb level 


In ten healthy young males and in twelve patients with 
ureterosigmoidostomies simultaneous determinations of 
TEK were carried out with rubidium and K**, TEK was 
calculated from K** dilution as follows: 


_ K* administered - K** excreted 
equilibrium urine K ** 


Equilibrium was established in the normals by twenty- 
four hours following administration, Rubidium was ad- 
ministered as the chloride at a dosage of 50 mg/Kilo body 
weight, orally, intravenously or intraperitoneally. Elec- 
trocardiograms taken during infusion of rubidium showed 
no significant changes. Rubidium determinations were 


TEK 





x serum K+ 





TEK x urine K+ 





carried out on the Beckman Model DU flame spectropho- 
tometer, 121 samples were run in duplicate and 128 re- 
coveries were done. Serum duplicate and recovery errors 
averaged under 3 percent, Errors in urine and feces were 
higher. 

K ** disintegrations were counted in a well type scintil- 
lation counter and appropriate corrections made for back- 
ground and decay. Adults received about 125 and children 
50 microcuries of K*?. 

In the dogs, rabbits and in 32 normal humans TEK was 
estimated by rubidium dilution alone. Urinary and fecal 
excretion of rubidium averaged 3.8 and 1.1 percent respec- 
tively of the administered rubidium. In this group, the 
humans averaged a TEK of 45 meg/kilo, dogs 46 meg/kilo 
and rabbits 58 meg/kilo. These results compared closely 
to those obtained by others utilizing K*?. 

In the ten normal individuals studied simultaneously 
with rubidium and K** the two parameters showed good 
agreement with an average difference between the two 
groups of estimates of 3.5 percent and a correlation factor 
P = 0.94. 

In contrast in the individuals with potassium derange- 
ments as exemplified by the group with ureterosigmoidos- 
tomies, the two parameters administered simultaneously 
gave markedly different results for TEK in each individual. 
Rubidium estimates averaged 2.2 times K*? estimates. By 
K*? estimates patients with ureterosigmoidostomies were 
depleted of approximately 1/3 their body stores of potas- 
sium. 

The divergence of the parameters in the abnormal 
group may be explained by a preferential uptake of rubid- 
ium by potassium depleted cells as compared with normals. 

It was concluded that rubidium correlated closely with 
K* as a parameter of TEK only in the normal rabbit, dog, 
and human, possibly through an adventitious combination 
of circumstances. 

In individuals with altered body potassium stores as 
exemplified by patients with ureterosigmoidostomies ru- 
bidium was not a reliable parameter of total body potas- 
sium stores. 

The potassium measurements made in the twelve pa- 
tients with ureterosigmoidostomies as a part of this study 
were the first recorded direct measurements of TEK in 
these patients. Microfilm $2.00; Xerox $4.60. 87 pages. 
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RELATIVE ABILITY OF VARIOUS PORTIONS 
OF RAT SMALL INTESTINE TO ABSORB 
GLUCOSE AND SORBOSE 


(L. C. Card No. Mic 59-5697) 


Robert David Baker, Ph.D. 
State University of Iowa, 1959 


Chairman: Associate Professor Gordon W, Searle 


Previous investigators have shown that the jejunum of 
the rat has the ability to absorb glucose faster than does 
the ileum, Beginning at the mid-jejunum, an apparently 
linear aboral decline in absorptive activity for glucose has 
been reported (Fisher, R. B. and Parsons, D.S., J. Physiol. 
110; 281, 1949). However, the detailed configuration of 
this absorptive activity gradient has not been completely 
established, especially in the duodenum and upper jejunum. 
Although many specific alterations in experimental condi- 
tions are known to affect glucose absorption, the relative 
effects of these alterations at various levels of the intes- 
tine has received very little attention. 

This thesis reports studies on glucose and sorbose 
movements across the wall of rat small intestine in vitro, 
using cannulated, inverted segments (Crane, R. K. and 
Wilson, T. H., J. Appl. Physiol. 12: 145, 1958). Primary 
consideration has been given to the pattern of absorptive 
ability along the intestine under various conditions. 

The small intestine of each animal was divided into 
eight segments of nearly equal length, all of which were 
studied simultaneously. In experiments performed under 
“standard conditions” the segments were incubated for one 
hour at 37°C. in Krebs-Ringer-bicarbonate gassed with 
5% CO, in O,. The mucosal solutions initially contained 
16.65 » moles/ml of either glucose or sorbose, and the 
serosal solutions initially contained no sugar. Removal of 
sugar from the mucosal solution was called “absorption,” 
and entry of sugar into the serosal solution was called 
“transfer.” 

Under standard conditions the mid-jejunum absorbed 
glucose about 5.5 times as fast as did the terminal ileum. 
There were no detectable changes in glucose absorbing 
ability throughout the upper half of the small intestine, but 
from the lower jejunum to the terminal ileum the absorp- 
tive activity decreased in an apparently linear fashion. 
The glucose transfer rates were much lower than the ab- 
sorption rates, and followed a somewhat different pattern 
along the intestine: no aboral decline was noticed in the 
upper three-quarters of the small intestine, but in the 
lower quarter the drop was precipitous. 

Hypoxia, produced by replacing the O, with N, in the 
gassing mixture, inhibited glucose movements much more 
severely in the upper than in the lower portions of intes- 
tine, no effect at all being observed in the terminal ileum. 
Nevertheless, glucose movements remained more rapid in 
the upper than in the lower segments. 

Addition of fluoride to the incubation medium (48 mM) 
resulted in an inhibition of glucose absorption in all eight 
segments. The relative degrees of inhibition at the vari- 
ous levels were such that the absorptive activity gradient 
was completely abolished. Glucose transfer was inhibited 
by fluoride in the upper seven segments; nevertheless, an 
aboral decline persisted in the terminal quarter of the 
small intestine. 

Eliminating Ca*+ from the medium and increasing the 





K* concentration to nearly three times its standard value 
resulted in a significant inhibition of glucose movements 
in the jejunal segments. 

In all segments a large percentage of the absorbed glu- 
cose was metabolized. Under standard conditions the rate 
of glucose metabolism followed a pattern along the intes- 
tine similar to that for glucose absorption. 

Sorbose movements were quite similar in magnitude 
and in pattern along the intestine to the fluoride-inhibited 
glucose movements. The absence of a detectable absorp- 
tive activity gradient for sorbose contrasted sharply with 
the gradient seen with glucose under standard conditions. 

Glucose absorption was inhibited by the addition of an 
equimolar concentration of sorbose. Significant inhibition 
occurred in the jejunal and upper ileal segments. 

Conditions which depressed glucose movements also 
resulted in depressed water movements. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


A STUDY ON THE PATHOGENESIS 
OF ACUTE ACID INDIGESTION IN THE SHEEP 


(L. C. Card No. Mic 59-6204) 


Howard Edward Bond, Ph.D. 
Cornell University, 1959 


The modified digestive system of the ruminant is what 
has given this group of animals their stature in our econ- 
omy and allowed man to exploit them so successfully. The 
nature of the digestive system is such that its functioning 
is greatly influenced by the indigenous microflora, particu- 
larly those in the antierior chambers of the stomach. The 
microflora in the rumen and reticulum (generally referred 
to as the rumen) under some circumstances may assume a 
dominant role in the control of fermentative processes and 
lead to conditions exceeding the limit of normal ruminal 
function. This dissertation is concerned with studies on 
the pathogenesis of one such condition in the sheep, Acute 
Acid Indigestion. Two principal theories have been pro- 
posed to explain the pathogenesis of this disease; the first 
of these suggests that the condition is caused by acidosis 
and hemoconcentration which result from the ruminal 
changes, whereas the second ascribes the disease to the 
absorption of toxic substances from the gastro-intestinal 
tract. The scope of this study is concerned with testing 
the validity of the acidosis-hemoconcentration theory. 

Sheep were used for experimental animals. They were 
over-fed with either coarsely ground wheat or glucose and 
water, and changes within the digestive tract and blood 
were studied. Determinations were conducted to demon- 
strate lactic acid and pH changes in digestive tract con- 
tents and blood, the optical activity of the lactic acid pro- 
duced in the rumen, changes in the concentration (water) 
of the blood, changes in the ionic structure of the blood, 
and urinary excretion of water and lactic acid. One ex- 
periment was conducted to demonstrate the relative utili- 
zation rates of D- and L-lactic acid by the sheep, and one 
experiment was conducted to study the effects of an acute 
acidosis caused by the intravenous infusion of lactic acid. 

The findings have shown that lactic acid may accumu- 
late in the rumen in concentrations as high as 327 mM./1., 
and that the pH of the ruminal contents may fall to as low 
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as 3.8. The lactic acid occurred in the rumen mostly as a 
racemic mixture with a tendency for the D-isomer to pre- 
dominate slightly. Lactic acid levels of the blood were 
elevated, frequently to approximately 20 mM./1., and there 
were extensive changes in the water and acid-base struc- 
ture of the blood in most instances. However, deaths oc- 
curred in some instances when significant changes in the 
composition of the blood could not be detected. In the nor- 
mal sheep, L-lactic acid disappeared from the blood very 
rapidly, whereas D-lactic acid disappeared very slowly. 
Urinary excretion of the lactic acid isomers could not ac- 
count for its disappearance from the blood. The sheep 
was found to tolerate a more severe acidosis for a short 
time period than that detected following over-feeding. 

On the basis of the results, it is concluded that acido- 
sis and hemoconcentration with the associated water and 
ion shifts are sufficient to account for the pathogenesis of 
acute acid indigestion in many instances. However, the 
occurrence of deaths when acidosis and hemoconcentration 
with their contingencies were not evident suggests that 
other unknown factors were also involved. Theories con- 
structed on the basis that toxic factors play a role in the 
pathogenesis of acute indigestion gain some credence from 
these results. Microfilm $2.00; Xerox $6.60. 139 pages. 


PHOTOGRAPHIC SCANNING AND ITS APPLICATION IN 
THE GENERAL PHYSIOLOGY OF MOTILE CELLS 


(L. C. Card No. Mic 59-5051) 


Marion Lee Ferguson, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Oscar E, Tauber 


An improved photographic scanning device, including 
an optical chronometer and a semi-automatic electrical 
control unit, was used in a quantitative study of the effects 
of various physical and chemical treatments on the rate of 
locomotion of motile cells (Paramecium caudatum). Tabu- 
lar and graphic data are presented which indicate the rela- 
tionship between rate of cell locomotion and environmental 
temperature, osmotic pressure and pH, and the effects on 
rate of locomotion of various concentrations of acetylcho- 
line, adrenaline, sodium cyanide, urethane (ethyl carbam- 
ate) and alcohols (methyl, ethyl, n-propyl, n-butyl and pri- 
mary iso-amyl). The scanning apparatus and procedures 
used in the experiments are described in detail. Research 
time allocations are statistically summarized and a pro- 
posal for a fully automatic photoelectronic locomotion 
analyzer is submitted. Rate of locomotion as in indicator 
of physiological state in microorganisms is discussed, and 
other methods (direct, photographic and electronic) for de- 
termining the rate of locomotion are described. 

Microfilm $2.00; Xerox $5.60. 111 pages. 








STUDIES ON THE MATERNAL GENITAL 
ENVIRONMENT AS A FACTOR IN 
THE REPRODUCTION OF CATTLE 


(L. C. Card No. Mic 59-5768) 


Wilford Darrell Foote, Ph.D. 
The University of Wisconsin, 1959 


Supervisors: Professor L, E. Casida and 
Professor E, R, Hauser 


Observational and experimental studies have been 
made of some of the ways that variations in the maternal 
environment may influence reproduction in the cow. 


Maternal Effects on Birth Weight and Gestation Length 


Gestation periods and birth weights of calves from a 
Holstein herd representing six different family lines, were 
studied for effect of inbreeding of both the dam and the fe- 
tus, parity, weight of the dam, sire-line of the dam, and 
uterine horn in which pregnancy was maintained. Outbred 
calves were significantly heavier at birth than inbred 
calves but inbreeding of the dam did ~ot affect birth weight 
significantly. An increase in parity and weight of the dam 
each caused an increase in birth weight. Significant differ- 
ences in birth weight between sire-lines of the dams were 
found and calves carried in the right uterine horn were 
significantly heavier than those carried in the left. The 
interaction between line and uterine horn was non-signifi- 
cant. Only sire line and weight of the dam affected gesta- 
tion length significantly. 

An Angus-Shorthorn herd was studied for effects of 
breed, parity, sex of calf, and uterine horn pregnant on 
birth weight and gestation length and for an effect of ges- 
tation length on birth weight. As parity increased birth 
weight increased significantly in both the Angus and Short- 
horn breeds. Male Angus calves were heavier than female 
Angus calves at birth but there was no significant differ- 
ence in this respect in the Shorthorn calves. Birth weight 
was significantly increased with gestation length in the 
Angus but not in the Shorthorn breed. Gestation length was 
increased significantly by an increase in parity in the An- 
gus breed only; sex affected gestation length in the Short- 
horn animals only. Females in the latter breed were car- 
ried significantly longer in utero than males. Significant 
breed differences were found for both birth weight and 
gestation length. Shorthorn calves were heavier at birth 
than Angus calves but the Angus calves were gestated 
longer. There was no significant effect of uterine horn 
pregnant on either birth weight or gestation length. There 
was a tendency, however, for Angus calves carried in the 
left uterine horn to be heavier and to be gestated longer 
than those carried in the right horn. In the Shorthorn 
breed, calves carried in the right horn tended to be heavier 
at birth and to be gestated longer than those in the left 
horn. This interaction between breed and uterine horn was 
significant for gestation length only. 





Changes in the Maternal Environment After Calving 








Causes of variation in post-partum reproductive inter- 
vals, their interrelationships, and their association with 
fertility were studied in identical and fraternal twins. In- 
creased parity caused an increase in rate of uterine 
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involution but did not affect the time of occurrence of 
either first ovulation or first estrus, Variation due to 
genotype of the dam was significant for the interval to in- 
volution only. Fertility increased significantly with length 
of interval to first post-partum service (always at first 
estrus) but was not affected by time of uterine involution. 

The effect of progesterone on the post-partum repro- 
ductive intervals and on subsequent fertility was studied 
experimentally by giving Angus and Shorthorn cows a 
single injection of progesterone (1 mg./lb. body weight) 14 
days after calving. Treatment increased the length of the 
intervals to first ovulation and to first estrus but did not 
affect the interval till uterine involution. Treatment did 
not affect variation in any of these three intervals signifi- 
cantly and did not affect fertility. 


Comparisons of First-Service and Repeat-Breeder Heifers 





A comparison was made between corpora lutea of re- 
peat-breeder and first-service dairy heifers as one test of 
the maternal endocrine environment being a possible fac- 
tor in spontaneous lowered fertility. All corpora lutea 
were obtained 14 days after estrus by surgery or autopsy. 
Corpus luteum weight, per cent functional luteal cells, 
progesterone concentration, and total progesterone content 
were studied and none of these differed significantly be- 
tween first service and repeat breeder heifers. The effect 
of the removal of a corpus luteum and consequent shorten- 
ing of the estrual cycle, on the corpus luteum of the next 
cycle was also studied and it was found that the first cor- 
pus luteum removed was significantly heavier than the 
second, The second corpus luteum seemed otherwise un- 
affected. The incidence of cystic follicles and twin ovula- 
tions increased after corpus luteum removal. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


STUDIES ON THE ROLE OF ADRENAL 
GLUCOCORTICOIDS AND MINERALOCORTICOIDS IN 
ELECTROLYTE AND WATER METABOLISM 
OF THE ADRENALECTOMIZED DOG 


(L. C. Card No. Mic 59-5179) 


David W. Glenister, Ph.D. 
Princeton University, 1959 


Adult, male, adrenalectomized dogs were used for the 
study of the effects of hydrocortisone, aldosterone, desoxy- 
corticosterone, 1-dehydrohydrocortisone and 2-methyl-9 
-fluorohydrocortisone on the internal distribution of water 
and electrolytes between the fluid compartments of the 
body. 

The experiments, on the extrarenal effect of these 
steroids on water and electrolyte metabolism of fasted, 
adrenalectomized dogs in adrenal insufficiency, demon-. 
strate the high activity of the glucocorticoids 2-methyl-9 
-fluorohydrocortisone and 1-dehydrohydrocortisone in re- 
storing the depleted plasma volume, lowered blood pres- 
sure and plasma sodium and chloride levels in animals 
deprived of all exogenous food and water. This occurs de- 
spite a marked diuresis of fluid rich in sodium, chloride 
and potassium. The fluid and electrolytes so shifted pre- 
sumably are derived from tissue cells, i.e. the intra- 
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cellular compartment. Hence those adrenal steroids with 
an oxygen function at C-11 appear to function in the organ- 
ism by regulating and controlling the shifts of water and 
electrolytes between intra- and extracellular body com-~ 
partments. On the other hand, the potent mineralocorti- 
coids, aldosterone and desoxycorticosterone, showed little 
or no effect on the internal distribution of salt and water 
despite the high doses given. Any plasma volume, blood 
pressure and plasma electrolyte changes which occurred 
following their injection apparently resulted from altera- 
tions of the extracellular fluid volume alone, owing to the 
highly potent sodium retaining effects of these mineralo- 
corticoids on the kidney. 

Injections of adrenalectomized dogs with the sodium 
excreting (natriuretic) steroid 1-dehydrohydrocortisone 
over periods of 25-60 days induced levels of sodium and 
chloride characteristic of dogs suffering from insufficiency 
or less. Despite these low levels of extracellular and in- 
travascular electrolytes, the plasma volume and blood 
pressure remained within normal limits. Polyuria and 
polydipsia gradually developed, thereby maintaining a con- 
stant flow of large volumes of water through the organism, 
and, perhaps, in this way preventing dehydration of the 
extracellular space and eventual circulatory collapse. 

2-methyl-9 -fluorohydrocortisone was effective in re- 
storing the plasma volume and blood pressure of fasted 
adrenalectomized dogs in shock induced by intestinal ma- 








nipulation. Aldosterone was ineffective at the dose given 
(8mg.). 1-dehydrohydrocortisone was also effective in re- 
storing plasma volume and blood pressure of fasted ad- 
renalectomized dogs in shock induced by metrazol injec- 
tion. Relief of symptoms occurred within 24 hours after 
the initial steroid injection. 

These experiments offer strong evidence that the glu- 
cocorticoids apparently exert a controlling influence on the 
internal distribution of water and electrolytes independ- 
ently of their effects on the kidney. The mineralocorti- 
coids have little effect on the extrarenal regulation of 
water and electrolyte distribution and thus, presumably, 
influence salt and water metabolism mainly through their 
effects on the kidney. The cellular mechanisms involved 
whereby adrenal glucocorticoids regulate and control the 
normal internal fluid and electrolyte distribution remain 
to be elucidated. Microfilm $2.00; Xerox $4.60. 87 pages. 


POTASSIUM FLUX IN THE ISOLATED, 
PERFUSED RABBIT HEART 


(L. C. Card No. Mic 59-5078) 


Edward William Humphrey, Ph.D. 
University of Minnesota, 1959 


Adviser: John A, Johnson 


The purpose of this work was to characterize the in- 
tracellular potassium in the rabbit heart by studying its 
exchange with a Tyrode’s solution tagged with K**. A 
Langendorf preparation was made of the heart, and after it 
had assumed a steady state, the heart was perfused with a 
solution containing K**. The left ventricle was then ana- 
lyzed for radioactivity and total potassium. 

The curve of potassium equilibration against time was 
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plotted at 35° and at 20° for each of three concentrations of 
potassium in the perfusate: 2.7 mEq/L., 6.0 mEq/L., and 
9.0 mEq/L. In addition, while perfusing the heart at 35° 
with a solution containing 2.7 mEq/L. of potassium, three 
different heart rates were used: 100 beats/min., 150 
peats/min., and 200 beats/min. At 20°C., only two differ- 
ent heart rates were used: 60 beats/min. and 100 beats/ 
min. 

The initial rate of the overall flux at 35° with a heart 
rate of 100 beats per minute was 4.54 mEq/Kg of cells/ 
min. at a potassium concentration in the perfusate of 2.7 
mEq/L., 5.50 mEq/Kg/min. at a concentration of 6.0 
mEq/L., and 7.15 mEq/Kg/min. at a concentration of 9.0 
mEq/L. At 20°C., the initial rate of overall flux was 2.34 
mEq/Kg/min. at a concentration of 2.7 mEq/L., 4.14 
mEq/Kg/min. at 6.0 mEq/L., and 4.43 mEq/Kg/min. at 
9.0 mEq/L. At a temperature of 35°C. with 2.7 mEq/L. of 
potassium in the perfusate, the initial rate of the overall 
flux was 4.54 mEq/Kg/min. for a heart rate of 100 beats/ 
min., 4.72 mEq/Kg/min. at a rate of 150 beats/min., and 
5.95 mEq/Kg/min. at a rate of 200 beats/min. 

Except at 20°C. with a concentration of 2.7 mEq/L. in 
the perfusate, the equilibration curves could be best ex- 
pressed as the sum of two exponentials. This data was 
analyzed using two different models of a two compartment 
open system, one with the compartments in series and the 
other in parallel. At 35°C., the series model gave flux 
values of 7.26 mEq/Kg/min, between the extracellular 
space and the first intracellular compartment; and 0.301 
mEq/Kg/min, between the two intracellular compartments 
at a potassium concentration of 2.7 mEq/L. in the perfu- 
sate. At a concentration of 6.0 mEq/L., the flux between 
the extracellular space and the first intracellular com- 
partment was 7.30 mEq/Kg/min. and between the two in- 
tracellular compartments was 0.492 mEq/Kg/min. At 9.0 
mEq/L., the flux between the extracellular space and the 
first intracellular compartment was 9.90 mEq/Kg/min., 
and between the two intracellular compartments was 0.209 
mEq/Kg/min. If this data was analyzed using a system 
with two intracellular compartments in parallel with the 
extracellular fluid, the flux from the fast compartment 
was 4.48 mEq/Kg/min. with 2.7 mEq/L. of potassium in 
the perfusate, and 0.93 mEq/Kg/min. from the slow com- 
partment. With 6.0 mEq/L., the flux from the fast com- 
partment was 6.78 mEq/Kg/min., and from the slow com- 
partment, 0.524 mEq/Kg/min, With 9.0 mEq/L., the flux 
from the fast compartment was 9.65 mEq/Kg/min., and 
from the slow compartment 0.202 mEq/Kg/min. This data 
suggested that the compartments dre most likely arranged 
in parallel. 

The change in flux with heart rate very closely ap- 
proximated the theoretical change calculated for this prep- 
aration. The apparent energy of activation of the initial 
rate of overall potassium exchange was 8,000 calories for 
an extracellular concentration of 2.7 mEq/L., and 4,300 
calories for a concentration of 6.0 mEq/L., and 5,700 cal- 
ories for a concentration of 9.0 mEq/L. 

Microfilm $2.00; Xerox $5.80. 116 pages. 








A STUDY OF THE CARDIOVASCULAR DYNAMICS IN 
THE DOG INFUSED WITH LARGE DOSES 
OF EPINEPHRINE AND NOREPINEPHRINE 


(L. C. Card No. Mic 59-5907) 


Frederick Michael Keating, Ph.D. 
The Ohio State University, 1959 


The experimental procedure for the production of ad- 
renalin shock by sustained infusion of large doses of epi- 
nephrine and norepinephrine was investigated and evalu- 
ated, Evidence indicates that fatal circulatory collapse 
may result from the infusion of either of these catechol 
amines. By using equivalent mass concentrations of epi- 
nephrine and norepinephrine, it was determined that nor- 
epinephrine infusion results in a greater mortality rate 
than epinephrine infusion. 

Changes in cardiovascular dynamics resulting from 
these infusions were determined. Blood pressure and 
cardiac output measurements were made during and fol- 
lowing the infusion. Evidence indicates that the cardiac 
output falls progressively during the infusion of either 
substance. In fatal cases, the fall continues after termi- 
nation of the infusion until the animal expires. In those 
animals that survive, the cardiac output shows a progres- 
sive rise within an hour or so after the infusion. Changes 
in heart rate, hematocrit, and peripheral resistance were 
also determined. 

The predominant finding of post-mortem examination 
was myocardial hemorrhage and occasionally infarction. 
Myocardial damage was present in all instances where the 
animal died. In the animals that survived, cardiac pathol- 
ogy was occasionally observed. 

The vasoconstriction theory of shock was evaluated. 
Evidence was presented which indicates that the adrenal 
shock procedure does not support the vasoconstriction the- 
ory of shock, The evidence presented indicates that fail- 
ure of the myocardium may be the predominant factor re- 
sponsible for fatal circulatory collapse in adrenalin shock. 

The use of anesthesia in experimental shock procedure 
was discussed and evaluated. 

Microfilm $2.00; Xerox $5.40. 107 pages. 


BLOOD FLOW THROUGH THE CALF REGION OF THE 
LEG OF NORMAL SUBJECTS AND PATIENTS 
FOLLOWING A STANDARD FATIGUING EXERCISE 
TO THE PLANTAR FLEXORS OF THE FOOT 


(L. C. Card No. Mic 59-5723) 


Lloyd Don Lehmkuhl, Ph.D. 
State University of Iowa, 1959 


Chairman: Associate Professor Charles J, Imig 


Utilizing the technique of venous occlusion plethysmog- 
raphy, volume blood flow was measured through the calf 
region of the leg of normal adults, adult patients with sus- 
pected or clinically evident vascular involvement of the 
lower extremities, normal children and children afflicted 
with unilateral cerebral palsey (hemiplegia) for the pur- 
pose of evaluating the status of the peripheral vascular 3 
bed. It was felt that the functional condition of the vascular 
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bed may be better evaluated by determining the amount 

of hyperemic response following exercise than by the cus- 
tomarily employed determinations of resting blood flow. In 
order to employ an exercise stress for evaluation pur- 
poses, standardization of the exercise would be required. 
Since the amount of blood flow increase following exercise 
is directly related to the intensity of exercise, it was felt 
that exercise carried to fatigue may elicit the maximum 
increase in post-exercise blood flow and provide a meas- 
ure of the reserve capacity of the peripheral circulation. 

In normal individual subjects the peak blood flow re- 
sponses measured in the calf of the leg following a rapidly 
fatiguing, rhythmic exercise to the plantar flexors of the 
foot were found to be similar on different days, similar 
following two successive exercises performed 8 and 25 
minutes apart, not significantly affected by the pre-exer- 
cise level of blood flow and similar in the right and left 
legs. These results suggested that the post-exercise peak 
blood flow following a rapidly fatiguing, local, rhythmic 
exercise represented a measure of the reserve capacity of 
the vascular bed, therefore, this exercise procedure was 
considered to be a satisfactory standardized stress for 
evaluating the functional status of the peripheral circula- 
tion. 

The functional capacity of the peripheral circulation of 
24 adult patients with suspected or clinically diagnosed 
vascular involvement of the lower extremities was com- 
pared with the values obtained in 53 normal subjects. The 
results indicated a positive relationship between the sever- 
ity of circulatory embarrassment of the calf region of the 
leg and the degree of reduction of the post-exercise peak 
blood flow response. The applicability of utilizing a meas- 
ure of the vascular reserve capacity of tissues as an aid in 
selecting a suitable site for amputation has been discussed. 

Employing an exercise consisting of a one minute sus- 
tained plantar flexion of the foot against the maximum re- 
sistance which could be supported, the post-exercise peak 
blood flow responses measured in the legs of 14 normal 
children (5-14 years of age) were found to be similar to 
those measured in normal adults following a rapidly fa- 
tiguing, rhythmic exercise. 

In 27 hemiplegic children, (6-15 years of age), the 
post-exercise peak blood flow was usually less in the in- 
volved extremity than in the contralateral “normal” leg, 
although many times the peak hypermias of both legs were 
within the range of values measured in the legs of normal 
children. In general, the patients with an overall clinical 
picture of more severe hemiplegia had less of an increase 
in the peak blood flow response in the affected leg than that 
found in the involved legs of patients with milder hemi- 
plegia. However, in some instances the degree of meas- 
ured vascular deficiency did not relate well with their 
clinical classification of neuro-muscular involvement. 
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SOME SOURCES OF VARIATION IN THE 
PROGESTERONE CONTENT OF CORPORA LUTEA 
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Supervisor: Professor L, E, Casida 


A knowledge of variations in progesterone content of 
corpora lutea under differing physiological and experi- 
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mental conditions would increase our understanding of 
corpus luteum function. To this end, a chemical method 
was developed for the purification and estimation of pro- 
gesterone from luteal tissue. Corpora lutea were ex- 
tracted by refluxing for one hour in 300 ml. of 95 percent 
ethanol, decanting the ethanol and refluxing twice more in 
100 ml. of 95 percent ethanol for one hour each time. As 
an alternate method, ethanol extraction was done at room 
temperature on a rotary shaker. The alcoholic extracts 
were evaporated to dryness under reduced pressure, re- 
dissolved in 50 ml. of Skellysolve B, and applied to an 
aluminum oxide column for adsorption chromatography. 
The column was.developed with 100 ml. of Skellysolve B, 
100 ml. 5 percent chloroform in Skellysolve B, and the 
steroids were eluted with 100 ml. of 20 percent chloroform 
in Skellysolve B. A modification of the column using 10 
and 25 percent chloroform rather than 5 and 20 percent for 
development and elution proved equally satisfactory. The 
last fraction from the column was dried and transferred to 
a separatory funnel with two 5 ml. volumes of petroleum 
ether (B.P. 30-60°) and two 5 ml. volumes of 70 percent 
methanol. The extract was then subjected to an eight 
transfer countercurrent distribution in a solvent system of 
petroleum ether (30 ml.)-70 percent methanol (10 ml.). 
The contents of the center five tubes were combined and 
evaporated to dryness, redissolved in absolute ethanol, and 
the absorbance at 230, 240, and 250 my was determined 
with a Beckman model DU spectrophotometer, Progester- 
one was estimated on the basis of a corrected absorbance 
at 240 my calculated by the formula: CDP = ODoao 
- (OD230 + OD 250)/2, where CDP.49 = calculated absorbance 
due to progesterone at 240 mp and OD,,,, OD4. and OD,,, 
= observed absorbances at 230, 240, and 250 my, respec- 
tively. Recoveries of added progesterone averaged 80 per- 
cent. Paper chromatography of extracts following spec- 
trophotometric estimation showed extracts of swine 
corpora lutea to contain only progesterone, but a small 
amount of a steroid contaminant, believed to be A‘ -preg- 
nene-208-0l-3-one was found in extracts of bovine corpora. 
In a study of interrelations of number, average weight 
and progesterone content of corpora lutea in swine, gilts 
were slaughtered at 25, 70, and 105 days of gestation and 
numbers and weights of corpora lutea determined. Chemi- 
cal analyses of progesterone were made on the corpora 
lutea from the 70-day stage. The correlation of number 
and average weight of corpora lutea was -0.34, P < 0.01, 
as calculated between gilts, and -0.04 between ovaries 
within gilts. The correlation of average weight in the right 


Ovary and in the left ovary was 0.79, P < 0.01, and of num- 


ber of corpora lutea in the right ovary and in the left ovary 
was -0.44, P< 0.01. Correlations of 0.44, P = 0.09, were 
calculated between gilts for average weight of corpora 
lutea and progesterone concentration, and of -0.41, P 
= 0.09, between number and concentration. Between ova- 
ries within gilts these correlations were 0.01 and -0.03, 
respectively. The correlation of progesterone concentra- 
tion in the right ovary and in the left ovary was 0.78, P 
< 0.01. A correlation of 0.00 was found between amount of 
luteal tissue and progesterone concentration. These asso- 
ciations suggest that extra-ovarian factors which are 
limited in amount, influence follicular development and 
ovulation, and corpus luteum formation and maintenance. 
The effects of injected gonadal hormones on the corpus 
luteum of the estrual cycle were studied in heifers. One mg. 
of progesterone per pound body weight ina single injection 
on day-one of the cycle caused significant differences 
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in corpus luteum weight, proportion of functional luteal 
cells, and progestogen concentration between treated 
and control corpora lutea on day-14. Positive associations 
between functional cells and weight, concentration and 
weight, and concentration and functional cells (r = 0.46, 
0.65, and 0.79, respectively) were significantly different 
from corresponding control correlations (r = -0.22, -0.10, 
and -0.07, respectively). The same hormonal treatment on 
day-five of the estrual cycle caused significant differences 
in proportion of functional cells and progestogen concen- 
tration, but not in a corpus luteum weight. No significant 
change in the associations of these characteristics was 
caused by this treatment. When heifers were given 250 mcg. 
of estradiol-178 per day from day-one through day-13 of 
the estrual cycle, significant differences were found between 
treated and control corpora lutea for weight and proportion 
of functional luteal cells, but not for progestogen concen- 
tration. Associations between functional cells and weight 
and concehtration and weight were significantly altered 
from control values (r of 0.52 and 0.85 Vs. -0.22 and -0.10, 
respectively), but the correlation between concentration and 
functional cells was not significantly affected by treatment 
(0.55 Vs. -0.07). These results are in accord with the hy- 
pothesis that optimal ratios of gonadal hormones are re- 
quired for formation of corpora lutea and maintenance of 
their function. Microfilm $2.00; Xerox $3.00. 58 pages. 


THE DISTRIBUTION OF INULIN AND SUCROSE 
IN THE PERFUSED HEART 


(L. C. Card No. Mic 59-5089) 


David Edward Schafer, Ph.D. 
University of Minnesota, 1959 


Adviser: John A, Johnson 


Distribution volumes of sucrose and inulin in the ven- 
tricle of the Ringer-perfused rabbit heart were studied as 
a function of perfusion time (from 5 seconds to 1 hour). 
Raffinose distribution volumes were also determined in the 
same preparation at a perfusion time of 30 seconds. All 
hearts were first pre-perfused for 10 minutes with ordi- 
nary Ringer solution, and then switched to an isotonic so- 
lution containing 1 per cent saccharide. 

Ventricular water content was,also determined at vari- 
ous perfusion times by the method of drying and re-weigh- 
ing. The water content increases rapidly during the period 
of pre-perfusion and more slowly thereafter, From water 
contents and early sucrose distribution volumes it is esti- 
mated that the “sucrose space” prior to perfusion is about 
25 ml./100 gm. After a 10-minute Ringer pre-perfusion it 
is about 42 ml./100 gm. 

The entry of inulin and sucrose into the tissue is char- 
acterized by a relatively rapid and a relatively slow phase. 
During the latter, both solutes permeate the tissue more 
rapidly than can be accounted for on the basis of edema 
formation. The distribution volume of sucrose is greater 
than that of inulin at all times studied. At the end of one 
hour the two volumes are 55.4 and 50.6 ml./100 gm., re- 
spectively (P < 0.02). 

The half-times for the rapid phase of sucrose, raffinose, 
and inulin entry are estimated to be 6 sec., 8 sec., and 90 









sec., respectively. The rapid phase of solute entry has 
been analyzed by use of the equations of Schmidt (1953). 
The half-time for a flow-limited process at the flows used 
(40 cc./min.) would be 2.5--3.0 sec. Ideal half-times for 
permeation limited by transcapillary and extravascular 
transport in our system have also been calculated. It is 
concluded from comparison of these that transcapillary ex- 
change is rate-limiting for inulin, and that both flow and 
transcapillary movement are partially rate-limiting for 
sucrose and raffinose. The delay due to extravascular 
(and extracellular) diffusion is practically negligible in all 
three cases. Permeability coefficients for the heart capil- 
lary wall to sucrose, raffinose, and inulin have been calcu- 
lated and compared with those of Pappenheimer et al. 
(1951) for the hind limb. pretary 

During the first 30 seconds of sucrose entry into the 
tissue, the tissue water content falls (“osmotic transient”). 
The fall in tissue water content roughly mirrors the in- 
crease in the tissue sucrose concentration, and is inter- 
preted as reflecting the osmotic loss of extracellular fluid 
to the capillaries. The weight of individual hearts has also 
been recorded during successive osmotic transients (dur- 
ing entry and wash-out of 1/2, 1, and 2 per cent sucrose). 
As expected, the fall in ventricular water content is paral- 
leled by a decrease in heart weight. 

The slope (at 9 seconds) and amplitude of these tran- 
sient changes in heart weight are approximately propor- 
tional to sucrose concentration, and their mean half-times 
are relatively independent of sucrose concentration, in the 
perfusion fluid. The transient changes in heart weight are 
analyzed on the basis of certain explicit assumptions and 
the measured parameters are found to conform roughly to 
the prediction of a simple theory. A filtration coefficient 
for the heart capillary is estimated, for comparison with 
those found by Pappenheimer and by Landis for hind limb 
and frog mesenteric capillaries, respectively. 

Microfilm $2.00; Xerox $4.20. 76 pages. 


THE RELATION OF ACETYLCHOLINE 
AND EPINEPHRINE TO TONUS 
OF INTESTINAL SMOOTH MUSCLE 


(L. C. Card No. Mic 59-5837) 


Mary Elizabeth Tidball, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor W. B. Youmans 


The relationship between acetylcholine (Ach) and in- 
testinal tonus was studied in isolated segments of rabbit 
intestine which were allowed to contract spontaneously or 
which had been subjected to the inhibitory action of epi- 
nephrine. Ach concentration of the fluid bathing the rabbit 
intestine was determined by bioassay on guinea pig ileum 
untreated with anticholinesterases or morphine. In the ex- 
periments where epinephrine was present in the fluid to be 
assayed, the guinea pig ileum was first subjected to the ac- 
tion of dichlorophenyl-2-isopropylaminoethanol (DCI). This 
agent successfully blocked the inhibitory effect of epineph- 
rine on the ileum without reducing its response to Ach. 
Tonus of the rabbit intestine was measured in mm, differ- 
ence between the base of the rhythmic contractions and the 
lowest baseline reached after the combined effects of atro- 
pine and epinephrine. It is thus proportional to the 
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shortening from the maximal length produced by the action 
of these two agents. 

In 43 tests from 17 experiments the Ach concentration 
of the bath fluid was found to be directly proportional to 
the tonus of the isolated segment at the 99.5% level of sta- 
tistical confidence, Neither location of segment (duodenum 
or jejunum), animal to animal variations, presence or ab- 
sence of epinephrine in the rabbit bath, nor treatment of 
the guinea pig ileum had an untoward effect on this rela- 
tionship. However, the addition of Ach to, or removal of 
Ach from the rabbit bath produced a rise or fall in tonus 
which was not proportional to the Ach concentration. Epi- 
nephrine reduced tonus after atropinization in most ex- 
periments. This was also seen in experiments where at- 
ropine was added to intestinal segments after epinephrine 
had been blocked by DCI; the reduction in tonus was less 
than that produced by epinephrine before DCI had been 
added. 

The guinea pig ileum bioassay method for Ach was as- 
sociated with a mean standard error of approximately 5%. 
Treatment of the ileum with DCI made it possible to use 
this rapid method for the assay of Ach in the presence of 
epinephrine. The use of atropine followed by epinephrine 
at the end of an experiment to produce maximal lengthen- 
ing provided a consistent and convenient means for as- 
sessing one extreme of tonus which could be used as a 
reference for the tonus levels which were recorded during 
the experiment, This method was rapid and obviated prob- 
lems associated with differences in the physiological con- 
dition of the segments from one experiment to the next, 
since all segments could relax maximally after treatment 
with these two agents. Since both dependent variables, Ach 
concentration and tonus, were studied simultaneously in 
the same test system, it was possible to observe the ef- 
fects of an additional variable as it related to a known 
physiological process. Changing the Ach concentration in 
the bath effected small, disproportionate changes in tonus. 
This suggests that environmental changes in Ach are of 
little importance to, or are well buffered by the mecha- 
nism which the intestine utilizes for the maintenance of 
tonus. By contrast, addition of epinephrine to the bath 
produced proportionate changes in Ach concentration and 
tonus, and these results indicate that epinephrine is capa- 
ble of exerting an inhibitory effect on tonus indirectly by 
acting to influence Ach metabolism. 

From the experiments performed in this study it is 
concluded that Ach is the principal factor responsible for 
determining the tonus of isolated intestinal segments. 

Microfilm $2.00; Xerox $3.80. 68 pages. 


THE EFFECT OF TDN INTAKE ON AGE 
AT PUBERTY, OVULATION RATE, PRENATAL 
SURVIVAL AND LITTER SIZE IN SWINE 


(L. C. Card No. Mic 59-5848) 


Dwane Robert Zimmerman, Ph.D. 
The University of Wisconsin, 1959 


Supervisors: Professor L. E. Casida and 
Assistant Professor H. L, Self 





Variations in TDN intake, breed and individual growth 
characteristics were studied experimentally in their rela- 
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tion to age at puberty, ovulation rate, prenatal survival and 
litter size in swine; the effect of crossbreeding and season 
of birth on age at puberty also was examined, Other ex- 
periments were performed to determine the minimal flush- 
ing interval required to stimulate increased ovulation rate 
and to demonstrate more directly whether the stimulatiny 
influence on ovulation rate was attributable to increased 
energy intake per se. A total of 420 gilts was involved in 
all aspects of the study. 

Full-fed gilts (self-fed) attained puberty at a signifi- 
cantly earlier age than limited-fed gilts (restricted to ap- 
proximately 70% of the TDN intake of full-fed gilts); their 
earlier sexual development appeared to be explainable on 
the basis of their greater growth rate. No consistent dif- 
ferences were found between the Chester White and Poland 
China gilts but reciprocal crossbred gilts of the two breeds 
attained puberty significantly earlier than either parent 
breed. The effect of season of birth on age at puberty was 
found to differ significantly for the two breeds; spring-born 
gilts attained puberty earlier than fall-born gilts in the 
Chester White breed, while in the Poland China breed the 
fall-born gilts attained puberty at an earlier age. 

Continuously full-fed gilts shed a greater number of ova 
than continuously limited-fed gilts (P = 0.06). Flushing by 
full-feeding for two or three weeks prior to breeding pro- 
duced approximately the same ovulation rates as continu- 
ous full feeding. 

Prenatal survival and litter size were calculated to in- 
clude both whole and partial litter loss. The differences in 
25-day embryo survival of continuously limited-fed gilts 
and continuously full-fed gilts were not consistent in the 
two different trials in which they were studied (P < 0.05). 
There tended to be a similar trial X feeding-regime inter- 
action for the embryo survivals of continuously full-fed 
gilts and gilts grown out on limited feeding, flushed and 
then returned to limited feeding at the same time of breed- 
ing. Fetal survival and litter size at 70 days of gestation 
tended to increase as full feeding was eliminated from the 
feeding sequence: continuously limited-fed gilts exceeded 
flushed gilts and flushed gilts exceeded continuously full- 
fed gilts. Fetal survival and litter size at 105 days and 
term were not affected by maternal feeding regime. A 
tendency was noted, however, for the mortality after 25 
days of gestation to be greater on the continuous limited 
feeding regime than on the continuous full feeding regime. 
Litter sizes at 105 days and at term were insignificantly 
less than at 25 days of gestation. 

Flushing for intervals of 6 days (P = 0.07), 10 or 14 
days (P < 0.01) produced greater increases in ovulation 
rate from one estrual period to the next then occurred nor- 
mally in unflushed gilts as a result of one estrual cycle in- 
crease in sexual age. There was a tendency for ovulation 
response to increase with greater length of the flushing in- 
terval, Gilts fed glucose in addition to a basal ration for 
approximately two weeks prior to ovulation were found to 
shed a greater number of ova than gilts receiving the basal 
ration only. Gilts receiving a similar caloric intake fur- 
nished by lard also tended to produce more ova than basal- 
fed gilts. The greatest response was obtained when gilts 
were fed lard at approximately 150% of the caloric intake 
of those fed glucose. 

Microfilm $2.00; Xerox $5.00. 98 pages. 
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THE LEGISLATIVE STRUGGLE IN WISCONSIN: 
DECISION-MAKING IN THE 1957 
WISCONSIN ASSEMBLY. 


(L. C. Card No. Mic 59-5757) 


Wilder Willard Crane, Jr., Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Leon D, Epstein 


This exploratory study in legislative process relates 
roll-call votes with legislators’ concepts of and responses 
to bills. It is based on case studies of twenty bills con- 
sidered by the 1957 Wisconsin Assembly and on interviews 
with eighty-one members of that body. 

The study presents such pure types of legislative de- 
cision-making responses to social conflicts as a party 
conflict bill on which the majority of respondents voted on 
party bases, a rural-urban conflict bill on which the major- 
ity of respondents voted as district delegates, an interest 
group conflict bill on which the majority of respondents 
voted as agents of the competing private organizations in 
their respective districts, and a local bill on which the 
majority of respondents voted on the basis of their atti- 
tudes toward the local legislator. 

Other conflicts, however, involved a complex of voting 
factors which allow only for the generalization that certain 
types of conflicts are more likely to encounter certain 
decision-making responses than other types of conflicts. 

By indicating the complexity of decision-making re- 
sponses on the legislative terrain, the study calls into 
question the validity of roll-calls alone as bases for ex- 
planations of legislative voting. More specifically, the 
study indicated that there was no positive relationship be- 
tween low indices of party likeness and respondents’ con- 
cepts that conflicts involved party issues. 

As an exploratory study based on twenty bills in one 
house of a legislature in one session in one state, this 
work merely developed hypotheses whose validity for leg- 
islative process in general can be determined only by 
testing at other times and in other states. Some of the 
hypotheses developed are the following: 


1. Assemblymen consciously vote on many bases other 
than their acceptance or rejection of the specific 
proposals embodied in bills. 


2. Assemblymen are not concerned about the majority 
of bills. 


3. The concern of assemblymen about bills is positively 
related to their concepts that they affect persons in 
their districts. 


4. The concern of assemblymen about bills is not pos- 
itively related to the amount of interest group con- 
tacts about the bills. 
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5. The concern of assemblymen about bills is not pos- 
itively related to their passage. 


6. Voting on the assemblymens’ consideration of the 
merits of bills is positively related to concern of 
assemblymen about bills. 


7. Assemblymen are least concerned about the merits 
of proposals which do not affect persons in their 
districts. They do not weigh impartially the merits 
of proposals on which they are free from district or 
interest group pressures. 


8. Voting on party bases and party roll-calls are not 
positively related. Party roll-calls may result 
from factors not perceived by assemblymen as 
partisan, and roll-calls with high indices of party 
likeness do not reveal the extent to which partisan 
factors may influence vote decisions. 


9. Voting on district bases is positively related to 
rural-urban roll-calls. Rural-urban conflict is an 
“unnatural” factionalism which requires deliberate 
choices in contrast with party differences which 
are sustained by many cue-giving mechanisms not 
perceived by assemblymen as partisan. 


10. While voting based simply on positive or negative 
attitudes toward legislative colleagues occurs most 
often on conflicts which do not affect persons in all 
districts of the state, voting on such bases may 
occur on any subject category of bill if some legis- 
lators feel keenly about the issues. 


11. Interest group voting is positively related to inter- 
est group pressures. 
Microfilm $9.30; Xerox $33.40. 734 pages. 


KENYA: A CASE STUDY OF THE DEVELOPMENT 
OF WESTERN POLITICAL INSTITUTIONS 
IN A PLURAL SOCIETY. 


(L. C. Card No. Mic 59-4611) 


Marion Elizabeth Doro, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Henry Wells 


Kenya Colony and Protectorate is a plural society, em- 
bracing approximately six million Africans and 225,000 
Europeans, Indians and Arabs. The cultural, racial and 
linguistic differences among these four groups tend to 
create disturbing divisive factions within the political com- 
munity. The absence of consensus or the minimum of 
common loyalty to the country hampers the growth of a 
stable political community based on Western institutions. 

The natives, divided by tribal and cultural differences, 
experienced a serious detribalization process under the 
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impact of European political and economic influences. The 
European settlers have consistently sought political priv- 
ileges as Englishmen with little intention of sharing gov- 
ernment responsibility with the Africans. The Indians and 
Arabs, although economically important to the Colony, 
have operated primarily on the fringe of Kenya’s politics, 
occasionally demanding political status and obtaining re- 
sults adequate for their purposes. 

The constitutional development of Kenya reflects the 
efforts of the Europeans to establish Western political 
institutions in the Colony. At the same time, it reveals the 
major political weakness inherent in a plural society, i.e., 
the absence of political consensus, making it almost im- 
possible to create a stable government acceptable to all 
racial elements in the community. 

The development of Western political institutions in 
Kenya falls into five distinct periods. (1) The period of 
the Protectorate, 1895-1920, when the Europeans began 
their efforts to dominate the political and economic situ- 
ation. (2) From 1920 to 1934 European efforts to achieve 
dominance over all racial groups in Kenya met with suc- 
cess, The Europeans obtained a preferred political po- 
sition by extending their participation in the Colony’s 
Government. (3) During the 1934 to 1944 period, the 
British Government clearly demonstrated its support for 
the preferred position of the European. At the same time, 
the detribalization process among the native population 
resulted in an emergent African middle-class elite which 
sought to obtain political privileges. (4) A post-war period 
(1944-1954) revealed the weaknesses of the political and 
social structure of the Colony. The Mau Mau movement 
influenced the attitudes of the British Government and 
“moderate” Europeans to such an extent that they made 
concession to African pressures for political recognition. 

The fifth stage of constitutional development, beginning 
in 1954, is an experiment in multi-racial government, i.e., 
giving all races political positions in the Government. 
Thus far the experiment has met with little success. The 
Africans, who now have a limited franchise and are hand- 
icapped by restrictions on their political activities, reject 
the concept of multi-racial government maintaining that it 
does not give them a significant political status in the 
community. Their announced goal is “undiluted democ- 
racy.” In 1957 African leaders demonstrated their grow- 
ing strength by successfully thwarting the first multi-racial 
government of 1954. A new constitution (the Lennox-Boyd 
Constitution of 1958) provides expanded opportunities for 
African participation in the Kenya Government. The Afri- 
cans, however, have refused to accept responsibility for 
the Government and are now conducting a program of pas- 
sive resistance to the new Government by boycotting the 
Legislative Council and obstructing official policy wher- 
ever possible. 

The development of Western political institutions in 
Kenya is marked by lack of cooperation among the races 
and a failure to achieve a common loyalty necessary to a 
democratic society. 

Microfilm $4.10; Xerox $13.80. 319 pages. 
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THE POLITICAL PHILOSOPHY OF 
HERBERT CROLY 


(L. C. Card No. Mic 59-3573) 


Harris Ira Effross, Ph.D. 
Rutgers University, 1959 


Major Professor: Edward McNall Burns 


This dissertation reappraises the role of Herbert 
Croly (1869-1930) as a philosopher of the Progressive 
movement and shows that his political thought underwent 
dramatic changes. 

In The Promise of American Life (1909), which gained 
his reputation, Croly combined elements of Comtean pos- 
itivism, Hegelianism, and pragmatism. Within this frame- 
work he argued that undirected efforts of individuals could 
not automatically achieve social progress. It would have 
to be accomplished by a “Hamiltonian” policy of positive 
government, including the recognition of trusts tempered 
by regulation, favorable discrimination toward organized 
labor, vigorous executive leadership, and expert legis- 
lators. Displaying an internationalism unusual for the 
time, Croly visualized a world system in which the United 
States would play an active role. Only so long as European 
nations were warring among themselves was isolationism 
recommended. Meanwhile, the Western Hemisphere was 
to be organized as an example of peaceful association. 

Because of Theodore Roosevelt’s praise for The Prom- 
ise, Croly’s influence on the politics of Progressivism 
has been generally exaggerated. Besides failing to use 
the rationale provided for his reform program, the former 
President went his own way in recommending changes in 
governmental institutions and functions. The demands of 
the “New Nationalism” for equality of opportunity and for 
the destruction of special privilege had been explicitly re- 
jected in The Promise. Moreover, Croly had disapproved 
of the emphasis on direct government that was to appear 
in the Progressive Party’s 1912 platform. 

Influenced soon after 1909 by the newer developments 
in social psychology, Croly repudiated his earlier quasi- 
Hegelian conception of the State. In Progressive Democ- 
racy (1914) he heldthat society was composed not primarily 
of individuals, but of many smaller societies. Consequently, 
a compromise with direct government was to be effected 
by legislative representation of the people’s various in- 
terests and classes, rather than of districts and parties. 
Industrial democracy and scientific management were to 
promote popular participation in economic affairs. Po- 
litical stability would be supplied by a permanent admin- 
istrative corps conducting experiments to gain social 
knowledge. But the indispensable way to achieve progress, 
Croly had come to believe, was to change the amending 
clause of the Constitution, to provide an easier means of 
modifying it. 

World War I and its aftermath caused Croly, now chief 
editor of The New Republic, to turn his thoughts in a new 
direction. After vacillating between neutralism and inter- 
ventionism, he urged America’s participation early in 1917 
to further the hope of an enduring peace. By the end of 
that year, however, Croly’s articles revealed the growing 
distaste for the power-state which subsequently led to his 
distrust of executive leadership, government centraliza- 
tion, and expert administration. The Versailles Treaty 
was opposed, because in his judgment it would do nothing 
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to moralize the future exercise of power. He withdrew 
support for a League of Nations and counseled American 
hemispheric isolation until liberalism should triumph in 
the world’s leading countries. Yet even liberals were in- 
dicted for attempting to base their reforms on an insuf- 
ficient knowledge of human nature and for their lack of 
moral values. Believing that salvation lay in a remarriage 
of science and religion, Croly succumbed in the mid- 
1920’s to G. I. Gurdjieff’s “system” of self-observation in 
which the individual was to attain mystical higher con- 
sciousness by “scientific” means. No longer able to offer 
any specific governmental program, Croly advocated po- 
litical experimentation to reform capitalism within the 
two-party structure. 

It is questionable whether Croly would have supported 
the “New Deal”; it is likely that only Franklin Roosevelt’s 
pragmatism and sympathy for the “forgotten man” would 
have appealed to him. 

Microfilm $2.95; Xerox $10.00. 225 pages. 


FRANK MURPHY: A LIBERAL’S CREED. 
(L. C. Card No. Mic 59-5189) 


J. Woodford Howard, Jr., Ph.D. 
Princeton University, 1959 


Of Franklin D. Roosevelt’s many lieutenants, few were 
more controversial than Frank Murphy. Rising swiftly 
from a criminal bench to the United States Supreme Court 
during the New Deal, Murphy became a flaming symbol of 
the militant crusader in law and politics. Especially his 
record as a Supreme Court Justice is disputed. Considered 
an extreme “libertarian” who rode roughshod over the law 
in the 1940’s, he approached judging from the ideals of 
humanitarianism, liberty, and “justice.” As a result, 
Murphy focused anew the perennial issue of the judicial 
role in the American system of government. 

This dissertation examines Murphy’s creed from both 
the perspective of that issue and his place in the American 
reform tradition. Utilizinghis published writings, speeches, 
and opinions, as well as contemporary press and scholarly 
reactions to his career, it attempts to show Murphy’s 
thought as the evolutionary product of interaction between 
an inherited value structure and the critical events he 
faced, Five chapters are devoted to his development from 
boyhood through his consistently tumultuous experiences 
as reform judge and pioneer of relief in Detroit, as Gov- 
ernor General of Michigan during the giant sit-down 
strikes of 1937, and finally as a crusading Attorney General 
in 1939, Murphy’s judicial philosophy is surveyed in four 
chapters organized around his contribution to First Amend- 
ment freedoms, the wartime civil liberties cases, crim- 
inal procedure, and the controversial economic decisions 
of the Roosevelt Court. Two final chapters assess his 
Significance in the judicial process and in the stream of 
indigenous reform. 

The following conclusions are emphasized: (1) Although 
considered doctrinaire, Murphy’s creed was hammered out 
in practice rather than in sheltered contemplation. Forced 
by events to think through eternal questions of political ob- 
ligation, he operated from a lifelong fusion of ancient 
Catholic doctrines and the early American ideology, which 





clustered on the central value of individual human dignity. 
(2) In quest of fame through good works, Murphy con- 
ceived of government as a ministry; and after witnessing 
the pains of industrialism in Michigan, he became fully 
committed to positive governmental responsibility for 
social justice and civil liberty, to the force by government- 
by-example, and to a thoroughly instrumental approach 
toward law. (3) Profoundly moved by world war, he thought 
of America as the last hope of civilization, with the result 
that American treatment of freedom and minorities be- 
came to him the acid test of its historic principles and 
example abroad. (4) These premises underlay Murphy’s 
unique attitude toward the judicial function, i.e., actively 
pursuing “justice” in terms of humanitarianism and native 
ideals of liberty. (5) Although his conscious idealism con- 
vinced some that Murphy was an inept jurist, his judicial 
unorthodoxy stemmed less from technical incapacity in 
law than from his fighting temperament and his conception 
of the Court as an instrument for effecting ideals which 
we all, to varying degrees, profess. : 

In short, Murphy’s entire career illustrates what hap 
pens when a passionate man of affairs takes the American 
creed seriously and attempts to apply ancient principles to 
the solution of contemporary problems. 

Microfilm $6.70; Xerox $23.20. 528 pages. 


FROM MASARYK TO GOTTWALD: REFLECTIONS 
ON THE CZECHOSLOVAK EXPERIENCE, 


(L. C. Card No. Mic 59-4816) 


Frank Paul Kosik, Ph.D. 
Northwestern University, 1959 


It is not only for the social and political structures 
that took root during this period but for the means that 
were employed to arrive at an unequivocally defined des- 
tination that the 1938-1948 decade of Czechoslovak history 
holds a promise of intellectual enrichment to the students 
of politics. Moreover, the make-up of the definition itself 
and the mental processes that entered into its making only 
add to the strange charm of these Czechoslovak years. 

But it is a charm of reenacted tragedy. 

The problems of Czechoslovak politics are the problem 
of this study: viewed from a definite point of view and 
analyzed and synthesized according to a given pattern-- 

a theory--they assume the appearance of a plot. The ten 
years of Czechoslovak politics considered in this study 
seem to have more than just a superficial likeness of 
tragedy. The theory or pattern developed and applied in 
this study is the author’s theory of democracy compiled 
with the help of a host of men who have reflected upon the 
social and political aspects of human existence as well as 
of those whose contribution was not so much in a spoken 
or written word of profound and formal academism or 
formative statesmanship but in profound and inconspicuous 
living. The supporting theories have been formulated much 
the same way. 

The analysis of the ten years of Czechoslovak politics 
attempted here concentrates upon what could be called 
the final stages of political processes. Many details have 
been omitted; the personalities and events that figure so 
prominently in other accounts of these Czechoslovak years 
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are for the most part left out of this study. From the 
viewpoint of the theories employed, details such as the 
activity of men like Zdenek Fierlinger lose much of their 
alleged significance; the level of generalization of theory 
determines the concentration of inquiry. 

The road from Thomas G. Masaryk to Klement Gott- 
wald, or from the democratic (moral) individualism of 
Masaryk to collectivism of cryptocommunism of Eastern 
species, was staggering and full of frightening underpasses 
and neck-breaking jumps. 

The planners of the post-World War II Czechoslovakia 
began their flight into the ideological--social-democratic-- 
future with reserve and considerable moderation. But in 
the end the essentially conservative order of the First 
Republic was completely done away with. 

It is impossible to comprehend the changes that took 
place during this eventful decade in the fabric of the 
Czechoslovak society, and especially in its political as- 
pects, unless we consider their “necessity” in the light of 
the ideology that animated the Czechoslovak leadership. 

The ideology of social democracy necessitated a new 
definition of democracy; it began to be called a limited 
democracy in difference to the libertarian democracy of 
Masaryk’s era. But that the elevation of an ideology to 
the status of a national program and a constitution would 
inadvertently spell an unqualified end to democracy re- 
mained, so it seems, hidden from the planners of the 
Czechoslovak future. Thus it came about that, placed in 
a pointed crisis, the non-communist Czechoslovak leaders 
found to their amazement that, in spite of the fact that 
they represented the bigger part of the electorate, their 
position in the structure of the social-democratic Republic 
was Only a shadow of the past and that the real power 
structure of the Republic was outside their reach. 

The so-called communist coup d’état only lifted the 
curtain: and thus began the second act of the Czechoslovak 
Tragedy. Or, as Klement Gottwald called it, the second 
etape of socialist reconstruction. 

Microfilm $4.95; Xerox $16.60. 387 pages. 





THE KINZUA DAM PROJECT: A CASE STUDY OF 
THE POLITICS OF FLOOD CONTROL, 


(L. C. Card No. Mic 59-4457) 


Allen Burridge Lee, Ph.D. 
University of Pittsburgh, 1959 


Often in the development of a national water resource 
policy, programs are advanced as a “wise” use of this 
resource. Frequently, the advocates of such programs 
are in direct conflict as to tre scientific or technical 
merits of their respective plans. As a matter of course 
these disputes turn from a controversy about scientific 
principles to pressure group struggles to establish or 
preserve a vested interest. This dissertation documents 
the course of such disputes in American history and uses 
the Kinzua Dam controversy as a case study to illustrate 
a specific example of this type of political conflict. 

All of the parties to the dispute agree that a flood con- 
trol policy for the Allegheny Basin is needed. However, 
they differ sharply as to what that policy should be. Three 
alternative plans were presented to Congress. A high level 
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dam at Kinzua, Pennsylvania, was authorized by it to the 
exclusion of a diversion canal and a system of low level 
dams. It is the conflict which centered around the adop- 
tion of the high level dam as Federal policy with which 
this dissertation deals. 

The findings of this study demonstrate that in the field 
of water resource conservation the simple application of 
scientific knowledge to the settlement of a dispute is not 
always expedient politically. This is true because tech- 
nical solutions to problems may be destructive of a vested 
interest or group of interests who have the political acumen 
to defend their position. Furthermore, the findings of this 
study re-emphasize the importance of interest groups in 
the formulation and implementation of public policy. The 
findings demonstrate that the skilled use of “log rolling” 
by experienced legislators coupled with intensive pres- 
sure by well entrenched interest groups is a far more 
effective tactic in the formulation of Congressional policy 
than is an emotional appeal to the public at large. 

The findings also illustrate the fact that the mere 
adoption of a policy by Congress is no guarantee that the 
policy will be implemented. Highly emotional appeals to 
the public can be a very effective means of delaying the 
implementation of such policy until the loser in the legis- 
lature has had time to carry his case through the courts 
for a legal determination of the issues involved. The find- 
ings also demonstrate the usefulness of the Federal Courts 
to a political interest in a war of attrition which saps the 
strength of its opponents. 

Source material for the dissertation included secondary 
materials involving other conservation disputes, U. S. Gov- 
ernment documents such as Congressional hearings, The 
Congressional Record, reports of administrative agencies, 
Public Laws, and Federal Court decisions, State Govern- 
ment documents, newspaper articles, the files of the Corps 
of Engineers, the Pittsburgh Chamber of Commerce, the 
written propaganda of both sides, along with interviews 
and correspondence with persons prominent in the contro- 
versy. Also included were special studies by professional 
engineers on scientific and technical matters. 

Microfilm $3.05; Xerox $10.40. 234 pages. 








JUSTICE JOHN MARSHALL HARLAN: 
DEFENDER OF INDIVIDUAL RIGHTS, 


(L. C. Card No. Mic 59-5918) 


Lewis Isaac Maddocks, Ph.D. 
The Ohio State University, 1959 


John Marshall Harlan was an associate justice of the 
United States Supreme Court from 1877 to 1911. During 
his tenure the Supreme Court faced some of the most im- 
portant constitutional questions in its history. One of 
these concerned the role of government in the protection 
of the economic, political, and civil rights of the individ- 
ual. This issue became particularly significant as a re- 
sult of the following developments which characterized 
this period: 

1. The emergence of the Negro seeking equality of 
opportunity, 

2. The expansion and concentration of business and 
industry, 
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3. The increasing significance of procedural due proc- 
ess under the Bill of Rights and the Fourteenth Amend- 
ment, 

4. The beginnings of a new role for the working man 
attempting to obtain through organization a larger share 
of the wealth of an industrial society, and 

5. A swelling demand for a more equitable tax struc- 
ture. 

In each of these areas Justice Harlan demonstrated 
(1) a strongly sympathetic attitude toward the rights of 
the individual and (2) a profound faith in the instruments 
of government to protect those rights. 

In regard to the individual rights of the Negro, Justice 
Harlan held the separate-but-equal doctrine to be a viola- 
tion of the equal protection clause more than half a century 
before it was so held by the Supreme Court in 1954. Jus- 
tice Harlan even upheld the right of Congress to forbid 
discrimination of the Negro in places of public accommo- 
dation. That he held these positions as a lone dissenter 
makes him a particularly outstanding defender of the in- 
dividual Negro among the Supreme Court justices of his 
day. 

In the cases involving the enforcement of the Interstate 
Commerce Commission Act and the Sherman Anti-trust 
Act, Justice Harlan consistently defended the right of the 
respective enforcement agencies to apply these laws 
broadly and effectively. Here he defended the rights of 
the individual farmers and small businessmen who were 
being forced into various degrees of economic depression 
as a result of the predatory practices of the giant railroad 
and industrial combines. 

Another area wherein Justice Harlan’s support of the 
individual was unique was in the controversy over the ex- 
tent to which the Fourteenth Amendment’s due process 
clause incorporates the Bill of Rights. Again as a lone 
dissenter, Justice Harlan fought for the right of every in- 
dividual accused of crime in any state to be given all the 
protections granted in a federal court under the Bill of 
Rights. He also dissented from the rest of the Court in 
his position that the entire Bill of Rights should be applied 
in the protection of those on trial in the overseas posses- 
sions of the United States. 

In behalf of the industrial worker, Justice Harlan dem- 
onstrated his faith in a positive role for government by 
upholding state maximum hour legislation. He would not, 
however, support any laws which he believed threatened 
liberty of contract. 

Justice Harlan further demonstrated his belief in the 
role of government to promote the’ rights of the individual 
when he dissented in 1895 in favor of a federal income tax 
law in behalf of the individual taxpayer who was bearing a 
disproportionate amount of the burden of financing his 
government. 

Therefore, Justice Harlan’s individualism did not re- 
gard the instruments of government as necessary evils 
but rather depended upon government to act positively to 
guarantee the preservation of individual rights. That Jus- 
tice Harlan defended, as a dissenter, positions later 
adopted by the Supreme Court majority is evidence of his 
contribution to constitutional development; but of even 
greater significance is his role on the Supreme Court as 
the personification of his times--a blend of nineteenth 
century individualism and twentieth century positivism. 

It is as a spokesman for these principles that Justice Har- 
lan made his contribution to the development of our Con- 
stitution, Microfilm $4.05; Xerox $13.60. 314 pages. 





FINANCING PUBLIC EDUCATION IN THE 
UNITED STATES: THE PROBLEM OF FISCAL 
SUPPORT AND INTERGOVERNMENTAL RELATIONS. 


(L. C. Card No. Mic 59-5202) 


Ernest Gale Miller, Ph.D. 
Princeton University, 1959 


The problem of providing an adequate--or superior-- 
level of public education (embracing equipment, facilities, 
personnel, programs) may be reduced to a large extent to 
the problem of adequate financial support. Interwoven into 
this problem of finance are issues of public policy, of po- 
litical responsibility and authority, and of political relation- 
ships that possess special significance within the American 
tradition of “local self-government” and the framework of 
the federal political structure. 

The scope of this study includes the United States as a 
whole, rather than a few states or a single state; the prin- 
cipal issues and problems treated are the most important 
common ones, rather than those peculiar to one state or 
another. The method of the study consists primarily of 
critical analysis of existing data and constructive general- 
ization, rather than de novo empirical investigations. 

Five questions of public policy significance provided 
the framework for the study. The answers emerged from 
the analysis are as follows: 

(1) Rapid growth in enrollments, educational programs, 
services, and curricula, coupled with insufficient school 
construction activity during the period from the Great De- 
pression to World War II, have resulted in teacher and 
facility shortages which are serious enough to justify ref- 
erence to the situation of public education as one of “ un- 
usual” financial need. 

(2) While nonproperty taxes are feasible for some 
local school systems, the public policy objections to their 
widespread utilization on the local level are persuasive: 
administrative difficulties and costs, creation of tax con- 
flicts, increase in tax inequities, instability in tax reve- 
nues, and impairment of the economic health of the nation 
by impeding the flow of resources. 

(3) Local school systems are legal creatures of the 
state governments, and the provision of public education 
is a state responsibility in the first instance. Sound state 
policies can strengthen local support by giving encourage- 
ment to improved local organization, property tax admin- 
istration, and taxing and borrowing authority. State 
programs of fiscal aid, if soundly conceived, can supply 
important amounts of revenue for local support without 
discouraging local self-help efforts. 

(4) The differences in fiscal capacity among localities 
and among the states are of such severity that individual 
state efforts cannot be expected to eradicate them. While 
it is not absolutely impossible for all states to meet ad- 
equately their fiscal needs in education, it is undeniable 
that many states are seriously handicapped in their po- 
tentiality by the situation of relative fiscal incapacity. 

(5) A program of general Federal aid is justified as 
desirable public policy on the basis of the Federal gov- 
ernment’s superior and more equitable fiscal power, 
population mobility among the states, and the concept of a 
nationwide responsibility. These policy considerations 
are buttressed by the inadequacies in state and local sup- 
port capacities and efforts at a time of unusual financial 
need, The issue of the alleged danger of “ Federal con- 
trol” is not meaningful until the word control is defined in 
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operational terms. With such a definition, an analysis of 
past special purpose aid programs, and an analysis of 
recent general Federal aid proposals presented to Con- 
gress, indicate that the fear of Federal control is unjus- 
tified. Furthermore, enactment of a general Federal aid 
program for public education would constitute public 
policy that is consistent with the evolution of the United 
States as a cooperative system of federalism. 

Microfilm $4.75; Xerox $16.65. 370 pages. 





ORGANIZED LABOR IN POLITICS: 
THE CAMPAIGN TO REVISE THE 
TAFT-HARTLEY ACT. 


(L. C. Card No. Mic 59-5211) 


Gerald M. Pomper, Ph.D. 
Princeton University, 1959 


This study seeks to contribute to the literature on in- 
terest group behavior through analysis of organized labor’s 
campaign to revise the Taft-Hartley Act. Attention is 
generally restricted to the national American Federation 
of Labor and Congress of Industrial Organizations, and to 
the period from 1947 to 1954. 

Subsumed under the general purpose of this study are 
four objectives, of varying emphasis. Of primary impor- 
tance is an examination of the relationships between the 
internal structure of the labor movement and its function- 
ing as a political interest group. The effects of four 
generic characteristics of labor organization are investi- 
gated: (1) the economic orientation of American unions; 
(2) the autonomy of international unions; (3) the demands 
of internal union politics; and (4) the position of labor in 
the national political system. 

A second objective is to increase knowledge of interest 
group operations. In an effort to intensively study the va- 
riety and interaction of interest group techniques, attention 
is limited to one group, and its political efforts on one 
issue. Third, by examining an unsuccessful campaign, this 
investigation seeks to discover the effect of political frus- 
tration on a group, and its responses to failure. Fourth 
and last, this study provides a history of Taft-Hartley 
revision. Interviews and unpublished material are used 
widely. 

The thesis is divided into three parts. Following an 
introduction, the first chapter of the initial section out- 
lines the history of labor legislation until 1947 and details 
the provisions ofthe Taft-Hartley Act. The second analyzes 
the structure of American labor and indicates general po- 
litical consequences resulting from this organization. In 
chapter IV are described the groups which conducted la- 
bor’s lobbying, electioneering, public relations and litiga- 
tion during the period studied, and the resources available 
to them- money, allies, and manpower. 

The second part provides the empirical material for 
more general statements on interest group behavior. Five 
chapters examine the various efforts to revise the Act. In 
the conclusion of each chapter, attention is directed to the 
effect of labor’s organization upon its political activity, 
to the techniques of interest group operation, and to the 
effect of political frustration. 

The first chapter of the second section covers the 
eighteen months from the passage of the Act until the elec- 
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tion of 1948. Chapter VI examines the attempt to repeal 
Taft-Hartley in 1949. The destruction of labor’s united 
front in the following three years is studied in the next 
division, and events of the early Eisenhower Administra- 
tion are analyzed in chapter VIII. The section’s final 
chapter, a departure from the previous chronological order, 
traces the variable impact of the law on unions during the 
period examined, 

In the final part of this study, the empirical evidence 
presented before is used to draw hypotheses and to suggest 
general concepts. Chapter X deals, in a theoretical man- 
ner, with the pattern of interest group activity, the effect 
of political frustration, and the relationship between 
political techniques. General concepts applicable to the 
determination of an interest group’s relationship to gov- 
ernment are suggested. The final chapter first summa- 
rizes the effect of organization upon labor’s revision 
campaign. More general concepts of organizational in- 
fluence are then employed. Multiple goals, it is suggested, 
will decrease the organization’s efficiency in the pursuit 
of its objectives. Internal structure and placement in the 
national governmental system are shown to affect the 
group’s political activity. 

Microfilm $4.55; Xerox $15.20. 354 pages. 


A COMPARISON OF THE METHODS OF 
FILLING VACANCIES IN THE UNITED STATES 
SENATE AND THE UNITED STATES HOUSE OF 

REPRESENTATIVES, 1912-1954. 


(L. C. Card No. Mic 59-6046) 


Warren Weston, Ph.D. 
University of Minnesota, 1959 


Adviser: Professor Asher N, Christensen 


The 144 vacancies filled in the United States Senate 
are compared with the 285 vacancies filled in the United 
States House of Representatives during the period studied. 
All House vacancies, as required in the Constitution, were 
filled by special election, while only sixteen Senate va- 
cancies were filled by this procedure, the balance being 
filled by temporary appointment of the governor. 

State laws regulating the procedure vary, but in gen- 
eral the governor has wide discretion in setting the date 
of the special election. Only three states maintain a self- 
executing special election law. All states now permit the 
governor to fill a vacancy by appointment, while only eight 
states permit a special election for that body. The gov- 
ernor apparently has the power to call a special election 
to the Senate under his powers in the Seventeenth Amend- 
ment, but on only one occasion has this been done. The 
direct primary for special elections is little used. 

Those elected to fill House vacancies were subsequently 
reelected to an average of 3.5 full terms, while of those 
appointed to the Senate, less than one-third were re- 
elected once. On 39 occasions a special election to the 
House resulted in a partisan shift. Such shifts were sel- 
dom in marginal districts and appeared to be upsets; 
nevertheless the winners in these contests were subse- 
quently reelected to an average of 1.8 full terms. Shift 
elections did not indicate a future national trend unless 
one party registered two net gains during a Congress. 
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Such partisan shifts usually brought about a lasting polit- 
ical change within the district itself. Special election 
procedure is cumbersome; a total of 196 vacancies in the 
House lasted for more than two months’ legislative time, 
while only six Senate vacancies lasted a similar period. 
The per cent of the vote the winning party would receive 

in a special election could be estimated within 5 per cent 
in over 40 per cent of the special elections held. 

The findings indicate that longer tenure is achieved by 
special election than by temporary appointment of the gov- 
ernor. It is argued that the transient nature of the ap- 
pointee robs the state of a full voice in the Senate and it is 
felt that the special election should be extended to that 
body. It is also argued that the discretion in calling a 
special election granted the governor in most states con- 
tributes to the delay in filling a House vacancy. A sample 
self-executing special election law is submitted, including 
a special direct primary. Other alternative plans are 
discussed and rejected. 

Microfilm $4.05; Xerox $13.80. 316 pages. 
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THE ICELANDIC DEFENSE PROBLEM, 1940-1956: 
A STUDY OF THE INFLUENCE OF DOMESTIC 
POLITICAL FACTORS ON THE FORMULATION 
OF ICELAND’S FOREIGN DEFENSE POLICY. 


(L. C. Card No. Mic 59-3948) 


Donald Edwin Nuechterlein, Ph.D. 
University of Michigan, 1959 


The foreign-defense policy of Iceland in the period 
1940-1956 was marked by significant fluctuations. Be- 
cause of the strategic importance of Iceland to the defense 
of the North Atlantic region, these fluctuations were the 
source of serious concern during the post-war period to 
the United States and to other members of NATO. In the 
spring of 1956, for example, Iceland’s decision to seek 
the withdrawal of the U.S. Defense Force from its soil 
caused alarm in western capitals because the implementa- 
tion of that decision would have left Iceland completely 
defenseless. Many factors have contributed to the ebb and 
flow of Iceland’s attitude in defense affairs during this 
seventeen-year period; this study seeks to determine the 
extent to which one of these factors--domestic politics -- 
influenced the formulation of Iceland’s foreign-defense 
policy. 

The procedure followed in this investigation consists 
of a detailed examination of the public positions adopted 
by the four political parties on the major decisions made 
by Iceland in security affairs from 1940 through 1956. The 
political situation existing at the time of each decision is 
described; the speeches of the party leaders in the Al- 
thing (parliament) and at party meetings and the editorial 
positions of the party newspapers are examined in detail 
with a view to determining the reasons for the parties’ 
policies in each case. Special attention is given to the in- 








fluence of results of the general elections on the positions 
of the parties on the major defense policy decisions of 
Iceland. An introductory chapter on Iceland’s political 
parties is included to provide a framework for the dis- 
cussion, 

The results of this investigation reveal that the Pro- 
gressive Party was the keytothe fluctuations that occurred 
in Iceland’s foreign-defense policy during this period. 
Whereas the position of the Independence Party remained 
fairly constant during the seventeen-year period, the at- 
titude of the Progressive Party varied in direct proportion 
to the party’s parliamentary strength relative to that of 
the Independence Party. During periods when the Pro- 
gressive Party’s Althing strength exceeded or was roughly 
equal to that of the Independence Party, the Progressives 
were willing to accept strong military defense arrange- 
ments with the United States. The Defense Agreements of 
1941 and of 1951 with the United States, for example, were 
concluded at a time when the Progressive Party held the 
premiership and a strong position in the Althing vis-a-vis 
the Independence Party. Conversely, when the Progres- 
sive Party’s Althing strength declined as a result of a 
general election, the party refused to accept strong mil- 
itary arrangements with the United States. In 1956, for 
example, the Progressive Party played the leading role in 
obtaining Althing approval for a resolution calling for with- 
drawal of U.S. military forces from Iceland on the assump- 
tion that it could improve its position in the forthcoming 
elections. 

Two general conclusions may be drawn from this study. 
One, the domestic political struggle between the Independ- 
ence and the Progressive parties for supremacy in Ice- 
landic political life was a major and perhaps a decisive 
factor in the formulation of Iceland’s foreign-defense pol- 
icy during the period 1940-1956, and this struggle probably 
will continue to influence similar major decisions in the 
future. Two, despite the ebb and flow of Iceland’s attitude 
in security affairs during this period, there has neverthe- 
less been a steady growth in political support for the pres- 
ence in Iceland of some kind of defense establishment. 
Whereas in 1946 all four political parties were opposed to 
the granting of a U.S. request for bases in the country, by 
the end of 1956 these same parties--including the Commu- 
nists--had consented to the continued presence of the U.S. 
Defense Force. 

Microfilm $4.20; Xerox $14.20. 328 pages. 


COMMUNIST NEGOTIATING TECHNIQUES: 
A CASE STUDY OF THE UNITED NATIONS 
SECURITY COUNCIL COMMISSION OF 
INVESTIGATION CONCERNING THE 
GREEK FRONTIER INCIDENTS, 


(L. C. Card No. Mic 59-5212) 


Edgar F. Puryear, Jr., Ph.D. 
Princeton University, 1959 


The area under Communist influence has spread widely 
since the end of World War I. It is difficult, however, to 
distinguish clearly the gains achieved through force from 
the gains achieved by Communist negotiating. 
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Since the United States must deal with Communist 
States their techniques deserve thorough study. To nego- 
tiate with the Communists requires a special approach 
and a knowledge of Soviet nuances. It is also important to 
understand the role of the Communist negotiator. This 
thesis has as its purpose to add to the broadening of the 
understanding of Communist negotiating techniques, by 
making a case study of the United Nations Security Council 
Commission of Investigation Concerning the Greek Fron- 
tier Incidents, This particular case has unique significance 
in its role in American foreign policy in being a key factor 
in the establishment of the Truman Doctrine giving aid to 
Greece, 

This thesis is concerned with the negotiating techniques 
revolving around the Commission’s investigation as per- 
formed by the agents of several states in order to discuss 
and if possible to settle a matter of international concern, 
while the agent or negotiator is the individual who is car- 
rying out the instructions of his government. 

The history of the Greek Communist Party reveals 
that its objective was to set up a Communist government 
in Greece which would answer the dictates of the Soviet 
government without question. Thus it would have been to 
the advantage of the Soviet Union to assist the Greek Com- 
munist Party in overthrowing the Greek government in 
order to establish Greece as a Soviet satellite. The his- 
tory of the Greek Communist Party establishes that aid 
was given by the Soviet government. 

One way aid was rendered was to permit the Greek 
Communists to wage their war against the Greek govern- 
ment with Yogoslavia, Albania and Bulgaria as bases for 
operation. This assistance eventually led to clashes be- 
tween the forces of Greece on the one hand and the Com- 
munists on the other. These conflicts gained international 
recognition and finally led to the creation of the United 
Nations Commission of Investigation Concerning the Greek 
Frontier Incidents. 

The techniques used by the Communists in these nego- 
tiations fell into four categories: propaganda, organiza- 
tion, precedural and interrogating techniques. The 
propaganda techniques included use of the Western press, 
presenting accusations without supporting evidence, the 
diverting technique, using Western concern for public 
opinion and value terms. The negotiating revolving around 
the Greek frontier incidents illustrated how the Communists 
in their organizational techniques made heavy use of var- 
ious Communist organizations in presenting their case. 
The procedural techniques established that the Communists 
entered the investigation with a predetermined conclusion 
that the cause of frontier incidents was in internal Greece 
and that they made every effort to monopolize the Com- 
mission’s proceedings. The Communists showed great 
persistence in striving to accomplish their objectives; 
the interrogation techniques concentrated on attempting to 
discredit the Greek-sponsored witnesses when such tes- 
timony was derogatory to the Communist case. 

The Commission of Investigation of the Greek Frontier 
incidents enabled both East and West to pursue their re- 
spective objectives: the East to wage a propaganda war 
against the Greek government and the West to investigate 
the cause of the border conflicts. 

The Commission’s investigation resulted in two sep- 
arate reports. The first was a majority report which found 
Yugoslavia, Albania and Bulgaria guilty of assisting the 
Greek Communists. The second, the minority report 





of the Soviet Union and Poland, found only Greece to 
be guilty of the border difficulties. 

This Commission was the first of its kind to be set up 
by the United Nations. The success of this newly created 
world organization depended to a large extent on the suc- 
cess of its first commission. The Soviet Union vetoed an 
American resolution which was brought forward during 
the Security Council’s discussion of the Commission’s 
reports. This resolution in all probability would have 
solved the border clashes. The end result did not mean 
failure of the United Nations but did emphasize the fact 
that this body would only be as successful as the great 
powers wanted to make it. 

Microfilm $4.65; Xerox $15.60. 364 pages. 


CARPATHO-UKRAINE IN INTERNATIONAL 
AFFAIRS, 1938-1939. 


(L. C. Card No. Mic 59-4210) 


Peter George Stercho, Ph.D. 
University of Notre Dame, 1959 


This dissertation investigates the role of Carpatho- 
Ukraine in international affairs in 1938-1939. The study 
has been undertaken from the point of view of the Wilson- 
ian principle of self-determination of nations. In the period 
under investigation, the problem of Carpatho-Ukraine was 
directly connected both with the crisis of Czecho-Slovakia 
and with the alleged German plan to solve the All-Ukrain- 
ian question. 

The material assembled for investigation was subjected 
to an historical treatment. Primary sources include the 
records of the sessions of the Carpatho-Ukrainian Diet, 
and published documents of the German, British, and Italian 
foreign ministries. Secondary sources include contempo- 
rary Carpatho-Ukrainian and other newspaper accounts of 
the events under study as well as books and pamphlets 
published in the countries involved. 

As a result of the Paris Peace Conference of 1919, 
Carpatho-Ukraine emerged from the dismembered Austro- 
Hungarian Monarchy as an autonomous unit and as such was 
incorporated intothe Republic of Czecho-Slovakia. Al- 
though conditions improved under the Czech soverignty, 
the Carpatho-Ukrainian leaders were forced intoa long last- 
ing struggle for the internationally guaranteed autonomy, 
the in:plementation of which the Czechs were evading. 

After the cession of Sudetenland by the Munich Confer- 
ence to Germany, Czecho-Slovakia was transformed into 
a tripartite federation of the Czechs, Slovaks, and Ukrain- 
ians. The first Government of autonomous Carpatho- 
Ukraine was headed by Andriy Brodiy, who was replaced 
by Msgr. Avhustyn Voloshyn on October 27, 1938. 

In spite of ratifying the Treaty of Trianon, the Hungar- 
ians had been conducting a vigorous revisionist campaign 
at home and abroad since the early 1920’s. Benito Mus- 
solini was the first statesman to declare himself in sup- 
port of the Hungarian claims. Hitler’s program to unite 
all German speaking people in the German Reich harmon- 
ized with Hungarian revisionism. 

The Big Four at the Munich Conference decided that 
the claims of Hungarian and Polish minorities in Czecho- 
Slovakia should be satisfied within three months on the 
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basis of ethnic principle. Thus Teschen was transferred 
to Poland immediately. Hungary’s claims, however, in- 
cluded not only the Hungarian minority but also the whole 
of Carpatho-Ukraine. 

The autonomous Carpatho-Ukrainian Government de- 
clared itself willing to apply the ethnic principle in defining 
the new boundaries with Hungary. After direct negotiations 
between Czecho-Slovakia and Hungary failed, both parties 
sought Germany’s support. German mediation was fruit- 
less, and Hungary proposed to submit the question to the 
arbitration of Germany and Italy. Both Czecho-Slovakia 
and Hungary agreed in advance to accept the award as a 
final settlement. On November 2, 1938, Ciano and Ribben- 
trop awarded the Magyar populated regions of Carpatho- 
Ukraine and Slovakia to Hungary and these were handed 
over to Hungarian authorities within eight days. 

During the winter months of 1938-1939, the question of 
establishment of an independent Ukrainian State was 
broadly discussed in diplomatic circles, the press and by 
scholars. The Polish Foreign Minister, Joseph Beck, was 
alarmed and tried to save Poland. He conferred with 
Adolf Hitler and he tried to persuade King Carol II of 
Rumania that the situation was dangerous. Therefore, he 
campaigned for a common Polish-Hungarian frontier. 

With the support of Italy and Poland, after the Vienna 
Arbitration, Hungary attempted twice to forcefully occupy 
Carpatho-Ukraine. On November 21, 1938, one hundred 
Italian planes were ready to aid the Hungarians in their 
action. Germany prevented this adventure. Again, only 
German diplomatic action stopped the Hungarian Govern- 
ment from using military force to prevent the February 
12, 1939, elections to the Carpatho-Ukrainian Diet. One 
month later, however, on March 13, 1939, Hitler not only 
permitted the Hungarians to attack but urged them to start 
immediately. He time-tabled the Hungarian aggression 
with his own against Prague. 

The proclamation of the independence of Carpatho- 
Ukraine of March 14, 1939, did not save her existence. 
The armed resistance of the semi-military organization 
“Carpathian Sitch” could not stop the Hungarian forces. 
An appeal to Germany remained unanswered. Hungary 
occupied the country. 

The application of the principle of the self-determina- 
tion proved difficult in practice. The primary cause was 
the fact that some nations used two or more different in- 
terpretations of it for similar situations. 

Microfilm $6.05; Xerox $21.00. 475 pages. 
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THE U.S.S.R. AND NATO: A STUDY IN THE 
IMPLEMENTATION OF SOVIET FOREIGN POLICY. 


(L. C. Card No. Mic 59-5249) 


Frederick J. Yeager, Ph.D. 
Princeton University, 1959 


This dissertation, which covers a decade from the 
formation of NATO on April 4, 1949, has attempted to as- 
certain the means by which the U.S.S.R. has sought to deal 
with the challenge posed by NATO to its foreign policy ob- 
jectives, Attention is focused on the implementation of 
Soviet policy toward NATO: to ascertain the central ob- 
jectives of Soviet foreign policy in Europe; to illustrate 





the integration of separate tactical programs into an over- 
all strategic pattern; to provide a broad representation of 
the various techniques used by the Soviets to achieve their 
objectives and an appreciation of the political, economic, 
psychological, and military instruments on which these 
techniques are based; to facilitate an understanding of the 
role of Soviet Marxism in the general outlook, assump- 
tions, motivations, and conduct of Soviet foreign policy. 

In the decade considered, Soviet confidence in the con- 
duct of foreign policy toward NATO was related to its 
perception of its overall strength relative to NATO. Prior 
to 1955-56 the Soviets considered their position of strength 
as inferior to that of NATO, but subsequently the Soviets 
perceived their relative strength as roughly equal, and 
later dynamically superior, to that of NATO. The most 
significant factor in this new Soviet perception was the at- 
tainment of approximate strategic nuclear parity with the 
United States. In accord with this revised evaluation of 
strength, the conduct of Soviet policy swung from weakness 
to strength. Thus, in the early years of NATO Soviet for- 
eign policy resorted basically to political, economic, and 
psychological instruments to further their objectives. By 
1955-56, however, the impact of the factor of military 
power was most significant, and was reflected in the in- 
creased effectiveness of the other three instruments of 
foreign policy implementation. 

In examining Soviet political and disarmament propos- 
als, it was concluded that the U.S.S.R. has. devised an over- 
all strategic plan to attain its central objectives, i.e., the 
establishment of an all-European collective security pact 
which contemplates the dissolution of NATO and the ex- 
tension of the Warsaw Treaty Organization (WTO) through- 
out Europe; the liquidation of United States overseas bases; 
and the renunciation of the use of nuclear weapons. In this 
strategic pattern tactical objectives at varying levels are 
blended to form an integrated whole. Soviet pressure is 
brought to bear on all objectives simultaneously: to keep 
open the possibility. of a more direct approach to strategic 
(central) objectives; to facilitate achievement of tactical 
objectives at the lowest levels. Tactical objectives in- 
clude: troop withdrawals, the Rapacki plan, a German 
peace treaty, a NATO-WTO non-aggression pact; cessa- 
tion of nuclear tests. 

The German question is examined in some detail, to 
include: Soviet objectives in Germany; the Soviet cam- 
paign to prevent West German adherence to NATO; the 
program and techniques devised to demilitarize and neu- 
tralize a divided, or confederated, Germany. 

The basic Soviet critique of NATO and the justifications 


- for Soviet positions taken are examined, It was concluded 


that the basic tenets of Soviet Marxism play a significant 
role in the general outlook, assumptions and activations 

of Soviet foreign policy. While Soviet Marxism instills 
confidence in political leaders, it also arouses fears and 
suspicions. Confident in the “inevitable” victory of so- 
cialism over capitalism, Soviet leaders view NATO as 
both a “threat” to Soviet security and as a “barrier” re- 
tarding the expansion of socialism. Further, Soviet Marx- 
ism has facilitated the establishment of a double standard 
of evaluation favorable to the U.S.S.R. 

The tactics of “ peaceful coexistence” and nuclear 
threats are covered in some detail. It was concluded that 
a significant purpose of each technique is to foster and 
exploit policy differences between NATO members to 
bring about an amelioration in overall NATO policy toward 
the U.S.S.R. Microfilm $4.95; Xerox $16.60. 388 pages. 
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A COMPARATIVE STUDY OF LOCAL 
GOVERNMENT IN A NEW ENGLAND TOWN 
AD A NORTH CAROLINA COUNTY 


(L. C. Card No. Mic 59-6132) 


Herbert W. Butt, Ph.D. 
Cornell University, 1959 


The primary purpose of this study was to make an ap- 
praisal of two different structures of local government in 
different settings with the object to determine points of 
applicability that may be significant in the development of 
local government in other countries. Included also is the 
aim of determining insofar as practicable, the factors that 
have been responsible for the differences between these 
two structures and the contributions and accomplishments 
of each, 

Because of pioneering work by the communities later 
supplemented by the increased participation of the state in 
school administration, the local unites of government under 
review have been responsible for providing the original 
framework and for setting forth certain essential basic 
principles concerning the operation of the schools. By 
making education compulsory, these units helped to in- 
crease the general knowledge of the people and contributed 
to the development of their skills and abilities. It is prob- 
able that of all students who graduate from high school an 
increased but undetermined number continue their studies 
in colleges. 

Highway improvement has been one of the major ac- 
complishments of both of the local units. Good roads have 
had a widespread influence on every phase of community 
development. The enrollment in schools has increased; 
the quality of education and school facilities have increased 
because of larger schools made possible by bus transpor- 
tation. Good roads have brought about significant agricul- 
tural improvements by enabling farmers to obtain more 
readily the ‘raw materials” needed in farm production and 
to market more quickly, cheaply and efficiently the outputs 
of their farms. Good roads also helped rural persons to 
find employment in nearby villages and cities. 

These units of government recognized the need of pro- 
viding for the needy from the beginning. Such expanding 
services had far-reaching effects on the community. This 
early recognition of the problem and the development of 
local programs provided the basis for the tremendous ex- 
pansion in this service in later years. 

The units under review have been responsible for de- 
veloping active local public health programs and for help- 
ing the state and federal governments to recognize the 
importance of the problem of health. Each in its own way 
has contributed to the betterment of the local communities 
by the methods they adopted which resulted in the absence 
of epidemics, prevention of contagious diseases, reduction 
in infant mortality, and a lengthened average span of life. 

The significant changes in the agriculture of these two 
units within recent years certainly cannot be ascribed 
solely or possibly even primarily to the efforts of the Ag- 
ricultural Extension Service. But the close relationship 
between the programs of the Extension Service and the 
changes which have occurred suggest that this is much 
more than a coincidence, 
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The fact that local government has contributed towards 
the general welfare of the people of these two units cannot 
be denied, but it is impossible to determine exactly how 
much and to what degree this contribution has been made. 
Although local government is not the only means by which 
general conditions in local communities may be improved, 
it provides the basic framework for such action; local 
government is likely at least to serve as a catalyst in pro- 
moting such progress. 

Without local government, the areas concerned would 
have no individuality of their own; there would be less op- 
portunity for the development and exercise of local public 
leadership. 

Many other factors, however, also play a part in con- 
tributing to the improvement in the general welfare of the 
community, such as educational achievement, economic 
resources, central government programs, and private 
agencies and organizations. 

Microfilm $5.45; Xerox $19.20. 426 pages. 


AN APPROACH TO THE MEASUREMENT 
OF EFFICIENCY OF SCIENTIFIC 
RESEARCH ORGANIZATIONS 


(L. C. Card No. Mic 59-6150) 


Ben-Ami Lipetz, Ph.D. 
Cornell University, 1959 


The growing economic and social importance of organ- 
ized scientific research has created a pressing need for 
improvement in the quality of research administration. 
The interchange among administrators of quantitative 
measurements of organizational efficiencies would facili- 
tate rapid administrative improvement. No genuine and 
reliable measurements of the efficiency of scientific re- 
search organizations are in current use. The stumbling 
block is an apparent absence of common units of research 
output. Efficiency is determined from the ratio of output 
to cost. Since research organizations virtually never have 
the same over-all goals, it is often assumed that they can- 
not be compared objectively. It is shown, however, that 
notwithstanding differences in over-all goals there exist 
similarities in the achievements of different research 
groups. The problem is to find those similar features 
which are important. One point of common administrative 
concern is the desire to produce “scientific” results. Cer- 
tain generally accepted features of scientific achievement 
(innovations in description, definition, hypothesis, expla- 
nation, prediction, and experimental technique) may be 
measured quantitatively and objectively in research com- 
munications--the usual form in which research output is 
recognizable. Illustrative quantitative measurements are 
given. Practical aspects of such measurements are dis- 
cussed. Microfilm $4.25; Xerox $14.20. 330 pages. 
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THE MILWAUKEE MILK ORDER: 
ADMINISTRATION AND THE PUBLIC INTEREST. 


(L. C. Card No. Mic 59-5825) 


Edward Victor Schten, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor James L, McCamy 


The object of the study was to test the proposition that 
the public interest arises from group struggle channeled 
through the organs of government. The Milwaukee milk 
market provided a case study for testing this hypothesis. 

In 1932 state regulation of the Milwaukee milk market 
was begun. The market had been privately organized since 
1922 when producer-handler bargaining sessions were be- 
gun. State regulation, which lasted until 1941, left a res- 
idue of experience with governmental control and restricted 
competition. 

Reappearance of price-cutting in the Milwaukee sub- 
urbs after World War II (it had never been completely 
overcome by state control) made difficult the maintenance 
of the bargained price structure of the regular Milwaukee 
suppliers. Three Milwaukee cooperatives obtained the 
issuance of the federal milk order in 1950. The order was 
fought hard during the promulgation hearing, and for sev- 
eral years after, by the handlers that had disturbed the 
market, 

Highly centralized decision-making is a feature of milk 
order administration. This aids in evaluating order ad- 
ministration in terms of “administrative due process.” 
The fluid-milk producer interest is more potent in the 
group struggle surrounding order administration than are 
the interests of handlers or consumers. 

The order was evaluated through use of the criteria of 
(1) access, (2) relative weight given to each competing 
interest, and (3) resort to alternative decision-making 
arenas. It is suggested that supply-demand status reports 
for all federal milk orders be submitted quarterly to spec- 
ified congressional committees. This is aimed at equal- 
izing the terms of competition in the group struggle by 
giving Congressmen a tool for checking on administrative 
action and for evaluation of groups’ claims. 

Tests of the actual results of the Milwaukee order 
showed that no important interest has been harmed. There 
was no excessive enhancement of producer prices. Even 
with the order, Milwaukee producers earn far less per 
hour than do skilled workmen around Milwaukee. 

A sampling of Milwaukee handlérs’ income tax returns 
showed that profits had not been enhanced by the order. 
However, trade practices among handlers deserve more 
attention by the U.S. Department of Agriculture. 

Consumer prices for milk have risen only about 40 per 
cent as much as have industrial wages in the city. Retail 
milk prices have also stayed below those in other major 
cities. Nevertheless, consumption has not risen propor- 
tionately with this fall in the real price of milk. 

y Supply and demand have been well equated in Milwau- 
kee, The individual handler pool aids this. Chicago sup- 
ply, however, has increased more rapidly than demand. 
The Class IV price seems to be the culprit. The manu- 
facturing allowance made on the price of Class IV milk 
products seems too high. The effect of the low Class IV 
price is a low blend price in both Milwaukee and Chicago 
which producers have attempted to overcome through 









negotiation of premiums paid by handlers. To some de- 
gree, production of manufactured milk products is being 
subsidized by Chicago and Milwaukee fluid milk consumers. 

The unevenness of the group struggle appears to be the 
reason that the manufacturing allowance has not yet been 
changed, This is an additional argument for the supply- 
demand status reports suggested earlier. 

Microfilm $5.85; Xerox $20.40. 459 pages. 


THE JUDICIAL IMPACT ON ADMINISTRATIVE 
REGULATION: A STUDY OF PUBLIC UTILITY 
REGULATION IN NEW JERSEY. 


(L. C. Card No. Mic 59-5232) 


Norman Carl Thomas, Ph.D. 
Princeton University, 1959 


In reviewing administrative determinations, the courts 
play a vital role in the American political process. To the 
extent that they substitute their judgment for that of ad- 
ministrative agencies, they decide important issues of 
policy and provide future patterns of social, economic, and 
political conduct. They are expected to prohibit adminis - 
trative aggrandizement. On the other hand, they are called 
upon to exercise self-restraint and to refrain from im- 
pairing the functioning of vitally necessary administrative 
agencies. It is the thesis of this study that the New Jersey 
courts have, since 1947, managed to satisfy the conflicting 
demands placed upon them. The study attempts to verify 
the thesis by viewing administrative regulation from the 
vantage point of one of New Jersey’s most important ad- 
ministrative agencies, the Board of Public Utility Com- 
missioners. 

This is, then, a study of public utility regulation and 
administrative law in New Jersey. It analyzes the impact 
of judicial review on public utility regulation and the rela- 
tionship between the courts and the Board of Public Utility 
Commissioners. It focuses on the problems of regulation 
from the viewpoint of the administrative agency, as they 
are defined and complicated by judge-made rules. It should 
provide some insight into the nature of the effect of judicial 
action on the administrative regulatory process. 

Heretofore, studies in administrative law and public 
utility regulation have dealt primarily with the regulatory 
activities and procedures of federal agancies and judicial 
review in federal courts. Scholars such as Davis, Dick- 
inson, Sharfman, and Swenson have devoted little attention 
to administrative law in the states. Studies of state public 
utility regulation have concentrated upon the organization 
and regulatory methods of state commissions. Little at- 
tempt has been made to assess the influence of state judi- 
cial decisions on regulation by commissions. Waltersdorf’s 
1935 study of the New Jersey Commission followed this 
traditional pattern. 

Specifically, this study shows: the current status of 
public utility law in New Jersey as it has been made by the 
Board of Public Utility Commissioners and interpreted and 
modified by the courts; the degree to which the effective- 
ness of public utility regulation has been hampered or en- 
hanced by judicial oversight; the nature and scope of 
judicial review of administrative determinations in New 
Jersey and the status of administrative law in the state; 
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and the major factors that condition the scope of judi- 
cial review. 

More generally, the study contributes to the analysis 
of state administrative law governing administrative reg- 
ulation and furthers the understanding of the regulatory 
process as it is conducted by the states. It also throws 
some light upon the relationships between administrative 
agencies and the courts in state government, 

Microfilm $4.65; Xerox $15.60. 362 pages. 


SPECIAL DISTRICTS AND AUTHORITIES IN TEXAS 
(L. C. Card No. Mic 59-4045) 


Woodworth Gilbert Thrombley, Ph.D. 
Indiana University, 1959 


Nonschool special districts constitute a highly signifi- 
cant part of the governmental structure in Texas. They 
are the fastest-growing units of government in the state; 
they outnumber both city and county government; and they 
collect, disburse, and borrow in millions of dollars annu- 
ally. Yet, they are the least known and least understood 
units of government in the state. 

First and foremost, the special district is a separate 
and distinct unit of government. It has its own governing 
body, is legally independent of other governments, and 
generally possesses independent means of raising money 
to finance its operations. In Texas most special districts 
are created at the local level, but an increasing number 
are being formed by special act of the legislature. 

No one can know at any given time the exact number of 
special districts in the state. Texas does not have a state 
agency to deal with its local subdivisions, and no agency in 
the state keeps a count of the number and location of dis- 
tricts. Moreover, since organization and dissolution of 
districts are going on continually, any enumeration is 
likely to be out of date before it is finished. These diffi- 
culties, notwithstanding, the Governments Division of the 
United States Bureau of the Census makes periodic state- 
by-state enumerations of special districts, as well as of 


PSYCHOLOGY, GENERAL 


A STUDY OF CRITERIA OF SOCIAL PERCEPTION 
AND SOME RELATED VARIABLES 


(L. C. Card No. Mic 59-4385) 
Isabel Holderman Handley Beck, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Guilford 


Studies of social perception have been concerned with 
social determinants of perception and perception of social 
situations. This study is confined to the latter and is 
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all other local governments. In compiling an inventory of 
districts in Texas, the Bureau’s figures for 1957 were 
used as a starting point. The final figures on the number 
of districts in the state (which vary considerably from 
Bureau figures) were obtained from questionnaires to city 
and county governments and to known special districts, 
from district records furnished the author by the Govern- 
ments Division, and from the files of the State Board of 
Water Engineers. 

The most potent cause of special districts is the in- 
ability of established general local governments to perform 
wanted services. General local governments have not ad- 
justed to the areal, functional, and administrative needs 
of a progressively demanding citizenry. And whereas the 
state government could have filled the vacuum by provid- 
ing the service itself, or permitting local units to do, it 
was constrained by the all-prevailing grass-roots philos- 
ophy that such needs were local in character and should 
be dealt with by local initiative. In addition, the district 
device has certain real and alleged advantages. It is po- 
litically acceptable because it rarely threatens the exist- 
ing political structure. It has great areal flexibility. It 
tends to isolate the function it performs from the vicis- 
situdes of local politics. And it is easy to form. These 
apparent advantages, however, have their costs. 

The most serious drawback of the special district lies 
in the cumulative effect of its use. The piling of district 
upon district will eventually lead to the functional disinte- 
gration of general local units. Districts tend also to be 
undemocratic institutions. That is to say, their activities 
are obscured from the public eye by infrequent and little 
publicized meetings, meager and misleading public report- 
ing, disguised tax and service charges, the smallness of 
their operations, and the omnipresence of their numbers. 

Reform in the use of the district device must originate 
with the state government. First, the state must take a 
greater interest in controlling the creation of new districts 
and supervising the operations of existing ones. And, 
second -- and most important -- any effective program 
must be related to improving regular local governments, 
whose inability to furnish needed services is the major 
cause of district growth. 

Microfilm $3.55; Xerox $12.00. 273 pages. 





directed toward the development of a psychological test 
which measures ability to judge the emotional content of 
other people’s behavior, and toward identifying some 
characteristics of individuals who are exceptional in this 
ability. 

Findings indicate that the ability to judge other per- 
sons’ emotions from behavioral cues alone is a measur- 
able, variable human trait, relatively independent of other 
mental abilities, temperament traits, values, and interests. 
There is some evidence that age and sibling status inter - 
acting with sex may :afluence development of this ability. 

Judging Emotional Behavior, a demonstration motion 
picture of twenty-two sequences showing a man and a 
woman reacting under hypnotically induced emotional 
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stress, was evaluated as a psychological measuring in- 
strument, Scores of 176 men and 115 women approach a 
normal distribution, with test-retest reliability coefficients 
of .38 and .41, respectively. Item analysis, based upon 
high and low scorers, identified nine items with high in- 
ternal validity and nine items with moderate internal va- 
lidity. Of these eighteen items, nine elicited 35-65 per 
cent correct responses, a difficulty level usually sought 

for maximum reliability. 

Although earlier investigators using less complex stim- 
ulus items for judgment often have concluded that correct 
judgment of emotions is not possible without knowledge of 
circumstances, the data of this study, based on use of 
motion picture items, indicate the contrary. Several se- 
quences from the original demonstration film appear to 
have sufficient reliability and validity characteristics to 
qualify as acceptable items for psychological measure- 
ment. These items will serve as models for the produc- 
tion of additional items. Also, the psychological distance 
between emotions in the existing items was assessed. 
Using only emotions which appear to represent discrete 
points on a continuum, a more reliable instrument is 
planned. 

Ability to make accurate judgments of the sequences in 
Judging Emotional Behavior is not correlated significantly 
with most of thirty-seven test and inventory factor scores 
used in this study. The following measures were secured 
on 232 men and 210 women: SRA Test of Primary Mental 
Abilities (Verbal, Space, Reasoning), Guilford-Zimmer- 
mann Temperament Survey (ten traits), D-F Opinion Sur- 
vey (ten traits), Study of Values (six scores), Brainard 
Occupational Preference Inventory (seven scores), and 
Industrial Psychology Test of Memory. Significant corre- 
lations at the 5 per cent level were found only with aes- 
thetic scales on the Brainard Inventory and the Study of 
Values. 

Comparison of age groups and sibling rank groups 
shows some significant sex differences. All subjects were 
classified into age categories (under 20, 20-30, over 30), 
and into sibling rank groups (only.child, youngest child, 
middle child, eldest child). The “under 20” female group 
scored the highest of the six age groups, and the “under 
20” male group scored the lowest, with a statistically sig- 
nificant difference between the two means. The youngest- 
sibling females also scored highest of the sibling groups 
and the youngest-sibling males scored the lowest, with a 
Statistically significant difference between the two means. 
These two male and female groups did not consist of the 
same individuals. 

Family mobility, assessed by the number of schools 
attended between the first and twelfth grades, does not 
appear to be related significantly to scores on Judging 
Emotional Behavior. Socioeconomic status, as assessed 
by parent occupational level, also appears to be unrelated. 

Information gathered from this study will guide addi- 
tional work toward development of a measure of ability in 
one kind of social perception. With an acceptable measure, 
definitive exploration of the characteristics of socially 
perceptive individuals, particularly in the area of aesthetic 
appreciation and expression, will be possible. 

Microfilm $2.35; Xerox $8.20. 177 pages. 











THE DESCRIPTION AND ACCEPTANCE OF FEELING 
BY CHILDREN AGES FIVE TO ELEVEN 
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Henry John Dupont, Ph.D. 
George Peabody College for Teachers, 1959 


Major Professor: Nicholas Hobbs 


The purpose of this study was to gather information on 
how children at various ages describe feelings, to deter- 
mine at what age they associate causes with feelings, and 
to study the extent to which they can accept both positive 
and negative feelings. Twenty pictures, ten of children 
expressing positive feelings and ten of children express- 
ing negative feelings, were shown to sixty-four white chil- 
dren, eight boys and eight girls from each of the following 
age groups: five, seven, nine, and eleven. All children 
used as subjects had at least average intelligence and were 
without obvious maladjustment. The response data con- 
tained in the stories and the answers to several questions 
obtained from each child for each picture were scored for 
type of description, mention of cause, and acceptance. The 
scoring method was found to have adequate objectivity. By 
the use of the statistics analysis of variance, and student’s 
test for the significance of the differences between means, 
hypotheses about the relationship of the variables’ descrip- 
tion, mention of cause, and acceptance to the variables’ 
age, sex, and type of feeling were tested. Several post hoc 
hypotheses and observations were advanced. 


Findings of the Study 


Two methods of describing feelings were identified: in 
one type of description a verb was employed which refers 
to the action aspect of the feeling, in another type of de- 
scription an adjective was employed which refers to how 
a child is rather than to what he is doing. Even the five- 
year-old children described at least 50 per cent of the 
feelings with some verb or adjective-type description. 

Only the nine-year-old children approached the 50 per cent 
standard of describing feelings by the use of some adjective- 
type description. The younger children--the five- and 
seven-year-olds--tended to use more verb-type descrip- 
tions; the older children--the nine- and eleven-year-olds-- 
tended to use more adjective-type descriptions, but both 
types were used at all age levels. No consistent sex dif- 
ferences were found; no significant differences were found 
between positive and negative feelings. There was an in- 
crease in the tendency to describe feelings associated with 
age. 
Feeling was found to be associated with events in a 
causal way as early as five years of age. By seven years 
of age this association was made 50 per cent of the time 
and by eleven years of age this association was made at 
least 75 per cent of the time. No consistent sex differences 
were found and causes were attributed to both negative and 
positive feelings with equal frequency. There was a tend- 
ency for the frequency of mention of cause to increase with 
age. 
Children accept positive feelings far more readily than 
they accept negative feelings. At the five-year-old level 
only 18 per cent of the negative feelings were accepted. 

At the seven-year-old level 59 per cent were accepted; 
but at all age levels fewer negative feelings than positive 
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feelings were accepted. Significant changes in acceptance 
were related to age and to type of feeling, but no sex dif- 
ferences were found. 

In general, the findings of this study can be considered 
as evidence in support of the hypothesis that there is a 
development in the child’s description and acceptance of 
feeling which is related to age. The findings of this study 
also support the hypothesis that children between the ages 
of five and eleven tend to repress or deny their negative 
feelings. Microfilm $2.00; Xerox $6.00. 124 pages. 


THE DEVELOPMENT OF A TEST OF 
CREATIVITY IN ENGINEERING 


(L. C. Card No. Mic 59-4147) 


Douglas Hershel Harris, Jr., Ph.D. 
Purdue University, 1959 
Major Professor: C. H. Lawshe 

The purpose of the research was to develop a test of 
creativity which would be suitable for use in the selection 
and placement of engineering personnel in industrial or- 
ganizations. Creativity was defined as the ability to pro- 
duce a number of original ideas when confronted with 
problem situations. 

Two forms of a twenty item test were developed through 
analyses of item response data of 345 engineering students 
at Purdue University. Three scores were developed for 
the test: Fluency Score, Flexibility Score, and Originality 
Score. An investigation of the validity, reliability, inter- 
scorer agreement, relationships with other tests, “face 
validity,” and comparability of forms of the test and test 
scores was made with groups of senior mechanical en- 
gineering students, product engineers, and manufacturing 
development engineers. 

The test was shown to have the following character- 
istics: 

1. Validity. Correlations between Creativity Scores 
and criteria measures of the three independent validation 
groups were significant in each case. 

2. Reliability. Coefficients of internal consistency 
computed in the several studies indicated a high degree of 
reliability of the Creativity Scores. 

3. Independence. There were no significant correla- 
tions between Creativity Scores and scores on the Wonder- 
lic Personnel Test or Creativity Scores and scores on the 
Mechanical Comprehension Test (Form CC), 

4. Testing time of 40 minutes. 

5. High interscorer agreement with a scoring time of 
about 13 minutes per individual test. 

6. Face Validity. The test was thought to be capable 
of measuring creativity by 42 of the 64 professional en- 
gineers who took the test. 

7. Comparable test forms. 

It was concluded that the test should be useful in the 
Selection and placement of engineers in positions requir- 
ing the production of new and original ideas for the solu- 
tion of problems. 

Microfilm $2.00; Xerox $4.80. 82 pages. 
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THE VALIDATION OF FACTOR NAMES BY 
AN ITEM FACTOR ANALYSIS 


(L. C. Card No. Mic 59-5899) 


Emil Francis Heermann, Ph.D. 
The Ohio State University, 1959 


The basic purpose of this study was to validate the 
definitions of the verbal, number, perceptual speed, vis- 
ualization and spatial relations factors of intelligence. A 
secondary purpose was the discovery and definition of new 
factors of intelligence. ; 

The validity of the factor definitions was established 
by examining the nature of the items which projected onto 
the respective factor axes, and by noting the relationships 
between the factors and a criterion consisting of an objec- 
tive examination in elementary psychology. The use of 
item loadings to validate factor definitions was considered 
an improvement over the usual procedure of employing 
test loadings for the same purpose. 

To project items onto the factor axes and uncover new 
factors, the Wherry-Winer factor method was applied to a 
correlation matrix consisting of one marker test for each 
factor being validated and a battery of ten experimental 
tests that were related to these factors. The method in- 
volved factoring the correlation matrix of experimental 
and marker variables and then projecting the items from 
the experimental tests onto the resulting factor axes. Five 
of these factors were to represent the ones being validated, 
while the remaining were to be new factors. 

The sample on which the analysis was performed con- 
sisted of one hundred and ten students in an elementary 
psychology course. 

From the results it was concluded that the definitions 
of the verbal, number, and visualization factors were sup- 
ported by the items projecting on these factors. No con- 
clusions were possible regarding the perceptual speed and 
spatial relations factors because it was not possible to 
identify these factors in the final factor matrix. The cri- 
terion loadings with the factors did not contradict the 
definitions hypothesized for any of the factors being vali- 
dated. 

The ten new factors emerging in this study were inter- 
preted and their definitions offered as hypotheses. These 
were 

1) general reasoning. 

2) numerical induction. 

3) spatial reasoning. 

4) visualization reasoning. 

5) integrative reasoning. 

6) spatial integrative reasoning. 

7) visual memory span. 

8) verbal deduction. 

9) abstract concept formation. 

10) abstract concept formation with numerical materials. 
The criterion loadings with the new factors were judged 
not to contradict the hypothesized definitions except in the 
case of the numerical induction factor. | 

Microfilm $2.00; Xerox $3.00. 58 pages. 
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SOME PHYSIOLOGICAL AND BEHAVIORAL 
CONCOMITANTS OF EXPERIMENTALLY 
AROUSED ANGER 


(L. C. Card No. Mic 59-5780) 


Jack Eric Hokanson, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Leonard Berkowitz 


This study investigates some of the physiological and 
behavioral concomitants of experimentally aroused anger. 
Eighty undergraduate males, who scored either consist- 
ently above (High Test Hostility) or below (Low Test Hos- 
tility) the median on three psychometric instruments 
measuring readiness to express aggressicn were used. 
Half of the Ss in each group were highly frustrated by E, 
while the remaining Ss were placed in a low frustration 
control condition. In an orthogonal arrangement, half of 
the Ss had been previously led to believe that E had the 
potential for inflicting physical pain to them via electric 
shocks if they did not cooperate fully during the experi- 
ment (retaliatory anxiety condition). 

Following these experimental manipulations Ss were 
given a number of socially sanctioned opportunities to ag- 
gress against E by administering electric shocks to him. 
Ss’ behavior with respect to the plunger activating the 
shock was analyzed along three dimensions: the number 
of shocks administered, the average duration per shock, 
and the mean pressure exerted while activating the shock. 

Changes in systolic and diastolic blood pressure and 
skin conductance were measured during (a) the retaliatory 
anxiety manipulation, (b) the frustration manipulation, 

(c) aggressing against E and (d) a final rest period. 

The findings in this study are as follows: 

1) Ss in the high retaliatory anxiety condition, as pre- 
dicted, show reliably greater systolic and diastolic blood 
pressure increases, greater increases in log conductance 
of the skin, and greater momentary peak increases in log 
conductance than Ss in the low retaliatory anxiety condi- 
tion. These physiological elevations, relative to those 
occurring in the low retaliatory anxiety condition, are 
maintained throughout the course of the experiment. 

2) Relative to each other, during the experimental 
frustration High Test Hostility Ss show significantly _ 
greater systolic blood pressure increases, while Low Test 
Hostility Ss show a strong trend toward having greater 
diastolic increases. High Test Hostility Ss also manifest 
greater increases in median level of skin conductance 
under both high and low frustration. The physiological 
changes manifested by High Test Hostility Ss are similar 
to those occurring if epinephrine were secreted and those 
shown by Low Test Hostility Ss can be considered nor- 
epinephrine -like. 

3) During the expression of aggression to E (a) sys- 
tolic plus diastolic blood pressure is elevated with respect ~ 
to the original base level for High Test Hostility Ss and 
for Ss in the high retaliatory anxiety condition. (b) These 
latter Ss also show greater peak increases in skin con- 
ductance than Ss in the low anxiety condition. (c) Relative 
to comparable Ss in the low frustration condition, Low 
Test Hostility Ss who had been frustrated, show an in- 
crease in skin conductance level, while High Test Hostil- 
ity Ss show a decrease. 

4) (a) Ss who were frustrated administer significantly 








more shocks to the frustrator (E) than Ss in the low frus- 
tration condition. (b) Ss exposed to either high frustration 
or high retaliatory anxiety manifest a strong trend toward 
having greater vigor of aggressive responses than Ss 
under low frustration-low retaliatory anxiety conditions. 








(c) Among frustrated Ss under high retaliatory anxiety con- 
ditions there is a significant negative correlation between 
the presumed degree of anxiety aroused during frustration 
(systolic blood pressure increases) and the vigor of sub- 
sequent aggressive behavior. (d) Among frustrated Ss 
there is also a significant negative correlation between 
the vigor of aggressive responses and subsequent ratings 
of the degree of anger felt toward E during frustration. 
The results are discussed in terms of which behavioral 
measures are reliable indicators of instigation to aggres- 
sion and in regard to the possible role of “ aggression- 
anxiety” as a factor in the overt expression of aggression. 
Microfilm $2.00; Xerox $5.60. 113 pages. 


A FACTORIAL ANALYSIS OF SOME TESTS 
; OF MENTAL EFFICIENCY 


(L. C. Card No. Mic 59-5428) 


Marion Emerson Hook, Ph.D. 
The Ohio State University, 1954 


One of the recent movements in personnel psychology 
as well as in clinical psychology has been toward the quan- 
tification of clinical judgment. For the past decade and a 
half, there has been an increasing interest in the develop- 
ment of individual-centered statistics to aid the worker 
who must make predictions of the future behavior of the 
individual client or student rather than predict group 
trends. 

To date, efforts have been best rewarded in the meas- 
urement of scholastic aptitude and verbal abilities. How- 
ever, individual predictions are still not far above the 
levels that would be expected on the basis of chance or 
mere guessing. Evidently influences are at work which 
are not yet measured. 

Upon the hypothesis that it might be possible to assess 
certain variables associated with the background of ex- 
perience, training, and personality of the individual by 
using a test instrument of low difficulty with superior. col- 
lege students. The writer made such a study using the 
Babcock Test of Mental Efficiency, a collection of well- 
established tests originally chosen to permit the study of 
psychotic deterioration. 

The test battery was assembled on the basis of a theory 
that it is possible to measure the efficiency of the function- 
ing of an individual, his personal tempo without the distort- 
ing influence of his abstract verbal ability. If, indeed, this 
goal was accomplished, it seemed to the writer that this 
battery might serve as a suitable means of examining the 
typical work habits and modes of perceiving or structuring 
materials developed by the student in the course of his 
school and home training. 

Babcock had originally postulated that her battery of 
tests, scored to obviate the influence of abstract verbal 
ability, provided a measure of a general factor of speed 
which she took to be the temporal phase of intelligence. 
However, at no time did Babcock publish data on the 
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intercorrelations of the separate test items or any analy- 
sis of the test groupings for which she supplied norms. 

Accordingly, the main experimental problem here was 
to determine if the test groupings provided by Babcock 
were useful in studying college students. In the process 
of determining this, we should, of course, ascertain if 
Babcock had attained a measure of some kind of general 
speed factor. 

In addition, the writer desired to find if the Babcock 
Test were measuring aspects of the individual’s behavior 
which were already appraised by such widely accepted 
measures of scholastic aptitude as the American Council 
Psychological Examination. If the overlap were not too 
great, we desired to ascertain if the Babcock Test battery 
alone or in combination with the ACE test provided a bet- 
ter prediction of the student’s academic achievement, 

A population of 228 students, 42 per cent girls and 58 
per cent men, from Ohio Wesleyan University of Delaware, 
Ohio, was examined during the period between 1946 and 
1950. While distinctly superior in scholastic aptitude to 
national norms for ACE, this group was but slightly better 
than the general student body of Ohio Wesleyan University. 
The Mean ACE percentile was 66.8, sigma 26.5; their ac- 
ademic achievement, as indicated by PHR (on four-point 
basis), was 2.62 with sigma .56 at the freshman level 
while the mean at the senior level was 2.88, sigma .52. 
All subjects were volunteers, so our group was undoubt- 
edly well motivated. At the time of testing on the Babcock 
Test, the students’ class ranks were: 10 per cent fresh- 
man, 35 per cent sophomores, 34 per cent juniors, and 
21 per cent seniors. 

The Babcock Test battery was administered with only 
minor deviations from the 1940 Babcock- Levy Manual. 
Results were treated so far as possible in raw-data form. 
The complete study involved breaking down a certain num- 
ber of the scores to show both errors and time scores, 
as well as proper placement of specific questions grouped 
in the original battery on the basis of formal content. As 
a result, the writer began the factorial analysis with no 
less than eighty-five variables. Three more variables 
were subsequently added so that the writer might analyze 
the ACE percentile, Freshman PHR, and Senior PHR for 
factor content. 

The factorial study was done by the Thurstone multiple- 
group technique on the table of tetrachoric intercorrela- 
tions, This analysis showed four general factors together 
with twenty-four subsidiary factors (shown by indentation), 
as follows: 


(P) Speed of perceptual organization 
(P;;) Speed of perception of task directions 


(P,;;) Maintenance of perceptual organization 
in routine, continuous tasks 


(Py1;) Speed of accurate visual discrimination 
(Pyy) Speed of organizing unfamiliar materials 


(Px) Speed of identification of familiar se- 
quences 


(Px) Speed of sequential organization 


(G) Accuracy of immediate recall 


(Gxv1) Speed of application of rules of relation- 
ship 


(Gy;x) Accurate recall of specific details 
(Gy yj )) Accurate recall of substitute identities 
(Gy yy; Accurate recall of given pattern 
(Gyx17)) Accurate recall of unfamiliar material 
(M) Psychomotor speed 
(M,,) Speed of writing meaningful material 
(M,) Psychomotor control 
(VF) Facility in orientation 
(VF x11) Speed of self-orientation 


(VF x x77) Controlled speed of orientation to 
familiar alternatives 


(VFx x;y) Speed of time-orientation (with refer- 
ence to past) 


(VFx:y) Speed of orientation to substitute 
identities 


(VF.;;) Controlled speed of orientation to 
VII 
general information 


(VF) Speed of orientation to accurate com- 
pletion 


(V F\) Unidentified 


(IV) Associative learning 
(IVyy) Speed of verbal associative learning 


(IV\y11;) Speed of recall of numerical associa- 
tions 


(I) Verbal ability 


These factors served to explain 74 per cent of the total 
factor content of the Babcock Test, leaving some 26 per 
cent which may be regarded as error variance and specific 
content. 

Factor loadings for the ACE percentiles and PHRs 


were found to be as follows: 
PHR PHR 


ACE | Fresh- 
man 


Factor Senior 








(P) Perceptual organization} 40 


(Pj;;) Maintenance of percep- 
tual organization in 
routine 


(VFy1;) Speed of orientation - 
general information 


(VFy;) Unidentified 


(VFxxrv) Speed of orientation - 
time 


(G) Accuracy of immediate 
recall 


(Gx yz) Accurate recall of sub- 
stitute identities 


(IV) Associative learning 
(Myx) Psychomotor speed 
(I) Verbal ability 
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Although the Babcock original test-groupings were ob- 
viously complex factorially, the writer desired to ascer- 
tain their factor loadings. These were found to be as 
follows (only significant loadings given): 


(P) 
(III) 
(XV) 
(XXI) 
(XI) 
(VF) 
(G) 
(XVII) 
(XXIII) 
(IV) 
(XX) 
(I) 
(M) 
(X) 








Easy | Initial Learn- 
Verbal] Easy |Contin-|Learn-| 8 [R€Pe- | wotor 
jena ing Reten- tition 
tion 
24 53 60 25 47 
24 57 
28 
50 
26 
24 26 
36 32 35 50 
44 
27 
49 58 
45 27 
50 31 
52 
49 























Such groupings are clearly not satisfactory for use 
with a college population such as ours. 
On the other hand, study of the ungrouped variables 
shows that if each of the general factors is combined with 

its related sub-factors, its relative importance in this 
test battery can be discerned. Such combinations indicate: 
Variance 


Speed of perceptual organization (P) and 
related factors 
Accuracy of immediate recall (G) and re- 
related factors 
Facility in orientation (VF) and related 
factors 
Psychomotor speed (M) and related factors 
Associative learning and related factors 
Verbal ability 


The Findings 

1. In this college group, homogeneous in age, ability, 

and educational ability, there was no evidence for: 

a) A general speed factor which could be taken to be 

Babcock’s postulated temporal phase of intelligence. 

It appears likely that there is no more general speed 
telligence- 


factor than there is an all-pervasiye in 


factor. 


22.18 
17,94 


15.31 
6.34 
8.80 
3.45 


b) A high degree of overlap between the Terman 
Vocabulary Test and other variables 


c) A high degree of relationship between the ACE 
and the Babcock test variables 
2. The study shows that many of the twenty-eight fac- 
tors found in orthogonal relationship are relatively spe- 
cific. This would suggest that the present battery would 
need to be supplemented and the tests regrouped if we 
were to establish group factors of broader scope and rel- 
egate some of the specific factors here found to a) the 
variance of error type and b) specificity. 
3. For the students in our population, loadings of the 
test-groupings recommended by Babcock on the factors 
identified in this study indicated general factorial com- 





plexity such that the areas of functioning were not 
distinguishable. 

4. ACE percentiles for the students of our population 
had significant loadings on the factors identified in our 
analysis; the loadings of the greatest magnitude were on: 
Factor (I) verbal ability, Factor (G) accuracy of immediate 
recall, Factor (P) speed of perceptual organization, and 
on Factor (IV) associative learning. 

5. The correlation between ACE percentiles and PHR 
for freshman year for this population was .48. At the 
senior year, this correlation was .30. 

6. While no single one of the factorially complex test- 
groups recommended by Babcock correlated as well as 
ACE with PHR, it was found for this population that com- 
bining the ACE percentile with Babcock’s Repetition test 
group in a multiplicative relationship yielded a score that 
correlated with freshman PHR .57 whereas ACE with PHR 
at this level was .48. 

7. The best predictor for senior year PHR for mem- 
bers of this population is a multiplicative combination of 
ACE percentile with Babcock’s Average for Six Test 
Groups. Combined score correlates .41 with PHR whereas 
ACE alone at this level correlates .30. 

8. The freshman and senior year PHR’s for the popu- 
lation herein studied have unlike loadings on the factors 
established by the study. Whereas at the freshman year 
level the PHR had sizable loadings on both accuracy of 
immediate recall and verbal ability as well as lesser load- 
ings on four other factors, at the senior year level, PHR 
had loading on the former but no apparent loading on ver- 
bal ability for the members of this population. Evidently, 
most predictions have validity from the continuity of 
G-loading which remains at .50 at both freshman and sen- 
ior years. 

9. Subject to the limitations of population already dis- 
cussed, but working with an extensive set of variables, the 
writer finds reason to believe that work habits and modes 
of perceiving simple materials are rather highly specific. 
This has definite implications for educational psychology, 
if later substantiated, and may explain why studies of per- 
ception are difficult to conduct; it may also explain some 
of the inconclusive results obtained from transfer of train- 
ing studies. Microfilm $2.40; Xerox $8.40. 183 pages. 
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THE CONCEPT OF THE MINISTER - A STUDY OF 
CERTAIN RELATIONSHIPS BETWEEN 
OCCUPATIONAL STEREOTYPE, SELF CONCEPT 
AND SELECTED VARIABLES 


(L. C. Card No. Mic 59-6060) 
John Seedoff Kendall, Ph.D. 
University of Minnesota, 1959 


The purpose of this study was to consider and examine 
empirically two general questions. (1) Can it be demon- 
strated that there exists, within a particular social setting, 
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a set of attitudes or occupational stereotype associated 
with a specific profession which is held in common by 
persons significantly related to that profession? (2) Is it 
possible to demonstrate that a person’s attitude toward 
himself is related in particular ways to the stereotypes 
associated with his profession? The profession chosen 
for study was the ministry. The general questions under 
investigation were spelled out in two sets of hypotheses. 

Three groups associated with the Luteran Church par- 
ticipated in the study: 1) seminarians, 2) parish pastors, 
and 3) laymen. Two checklists, consisting of 120 adjec- 
tives, were developed. The “Self Description” checklist 
asked the subject to consider each word as it applied to 
himself and accept or reject it. The “Typical Minister” 
checklist included the same words but asked the subject 
to consider them in terms of his concept of the “typical” 
minister. These checklists provided the basis for three 
indices which attempted to measure identification, con- 
formity, and similarity. The “degree of identification” 
concerned the agreement between an individual’s self de- 
scription and his description of the typical minister. The 
“degree of conformity” concerned the relationship between 
an individual’s self description and the ministerial stereo- 
type held by a group. The “degree of similarity” involved 
the relationship between an individual’s concept of the 
typical minister and the ministerial stereotype held by a 
group. The last two measures utilized reciprocal average 
weights based on the pooled responses of a group on the 
“Typical Minister” checklist. 

To test the relationships between the ministerial ster- 
eotypes held by the three groups being studied, an item 
analysis was made of the response patterns of these groups 
on the “Typical Minister” checklist. These stereotypes 
were also compared using reciprocal average weights. 
Analysis of variance was used in evaluating the hypotheses 
involving identification, conformity, and similarity. 

On the basis of the methodology used, the results would 
seem to indicate that there does exist, within a given so- 
cial setting, a set of attitudes or occupational stereotype 
associated with one profession, namely the ministry, which 
is held in common by persons significantly related to that 
profession. The only information gained through the study 
of “degree of similarity” suggested that, for seminarians, 
the relationship between the individual’s stereotype of the 
minister and the ministerial stereotype of the group be- 
comes closer the longer the individual remains in the 
seminary. This could be construed as evidence that the 
group has some specific influence in molding the stereo- 
type held by the individual. , 

Less evidence was found concerning the second ques- 
tion under investigation. However, the results here, while 
inconclusive, suggest certain trends. Pastors appear to 
identify more closely with their own individual concepts 
of the “typical minister” than do seminarians. Thus it 
would appear, that in their own minds at least, persons 
engaged in a particular profession see themselves as more 
“typical” as they become better established in the profes- 
sion. This suggestion would appear to be contradicted by 
the results involving “degree of conformity.” Here the 
evidence suggests that as a person serves longer in the 
profession, his self concept becomes less conforming 
rather than more conforming in terms of the professional 
stereotype held by the group. However, it should be noted 
that there is a difference between the stereotype held by 
the individual and that held by the group. Therefore, it 











might be concluded that it is the individual’s stereotype of 

the professional man rather than the one held by the group 

which has the most direct effect on self concept. 
Microfilm $2.85; Xerox $9.80. 218 pages. 


VISUAL SKILL FACTORS AND THE 
PREDICTION OF CLERICAL PERFORMANCE 


(L. C. Card No. Mic 59-5407) 


Darrell Eugene Roach, Ph.D. 
The Ohio State University, 1953 


For some time vision tests have been a part of the pre- 
employment physical examination for industrial placement. 
In recent years many investigators have utilized these 
tests as selection devices for optimal placement of the em- 
ployee. From such studies visual skills have been found 
to be predictive of job performance, accident rate, and 
turnover. 

There are several gaps in our knowledge about visual 
skills and job performance. First of all, there has been 
little research into the nature of the visual skills tests 
themselves; secondly, the clerical occupations have not 
been carefully investigated; and, finally, a multiple corre- 
lation approach has not often been used. The dissertation, 
consequently, is concerned with the following three aspects 
of industrial vision testing: 


1. The nature of the visual skills tests 


2. The predictive value of vision tests in the field of 
clerical occupations 


3. The feasibility of a multiple correlation approach in 
predicting job success from vision tests 


PROCEDURE 


The Renshaw Diagnostic Visual Skills Series was ad- 
ministered to 53 clerical workers in a large insurance 
company. The visual skills tested were: (1) far point acu- 
ity, right, left, and both eyes; (2) near point acuity, right, 
left, and both eyes; (3) retinal rivalry; (4) stereo-thresh- 
old; (5) lateral phoria at near and far point; (6) break and 
recovery limits; and (7) size constancy. 

Clerical test data were available for these people on 
the Robinson Hall Reading Test, the Case and Ruch Survey 
of Space Relations, the Minnesota Clerical Test, the Rob- 
inson Spelling Test, and a test of arithmetical computation. 

The visual tests and the clerical tests were combined 
and the intercorrelations were computed, resulting in a 
33 by 33 matrix. This matrix was then factor analyzed by 
the Thurstone multiple group method. 

Upon completion of the factor analysis, weighted scor- 
ing keys were established for combining the visual tests to 
obtain maximum prediction of the factors. 

The visual skills battery was then administered to a 
group of 51 college students, and the intercorrelations be- 
tween each of the visual measures and the previous factors 
were used to explain this intercorrelation matrix, thus 
serving as a cross-validation sample. 

This same group was administered a series of clerical 
performance measures. These tasks were alphabetization, 
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filing, reading tables, checking typewritten copy, coding, 

mental arithmetic, locating catalogued information, dot- 

ting, name checking, number checking, following complex 
directions, and cancellation. 

The visual skills battery was scored in terms of the 
factors and the correlation between each visuai factor and 
each of the clerical tests was computed. Multiple corre- 
lations for obtaining the best prediction of the clerical 
tasks was computed by the Wherry Test selection method. 
Reliability coefficients were also computed for all but 
three of the clerical tests to check the reliability of the 
various criteria, 


RESULTS 


Ten factors emerged from the analysis. Seven of these 
factors were associated with the vision tests, and three 
were associated with the clerical tests. 

The factors were identified as far point acuity, near 
point acuity, second degree fusion, exophoria, amplitude 
of second degree fusion, size constancy, general intelli- 
gence, speed of perceptual analysis, vocabulary, and an 
unnamed factor. 

The weighted scoring keys resulted in excellent pre- 
diction of the factors. Of the seven visual factor scoring 
keys, only two of them had a correlation of less than .86 
with the factor, and the correlations with the other factors 
were uniformly low, with only a few over .20. 

In the cross-validation sample, only two of the factors 
showed significant shifts in the factor pattern. These two 
factors were exophoria and amplitude of second degree 
fusion. These two factors seem to be somewhat unreli- 
able. 

In the prediction of clerical performance, seven signif- 
icant multiple correlations were obtained. The tasks 
which showed significant relationships to visual skills 
were filing time, filing errors, accuracy in checking copy, 
locating catalogued information, number checking, name 
checking, and cancellation Il. The magnitude of the corre- 
lations ranged from .35 to .52 and the shrunken multiple 
correlations ranged from .29 to .41. The multiple corre- 
lations for predicting dotting and coding were almost sig- 
nificant atthe .05 level; thus we were able to predict almost 
half of the clerical tasks from a visual skills analysis. 

The reliability coefficients of the clerical tasks ranged 
from .51 to .89, with only three of the tasks having reli- 
ability coefficients below .70. 

It seems then that with reliable predictors and criteria, 
one can predict a significant portion of:the variance in 
clerical performance from a visual skills analysis. 


CONC LUSIONS 


The study leads to the conclusion that a visual skills 
analysis can be used to predict clerical performance. 

The factor method seems to be a valid way of studying 
the nature of visual skills, although the present analysis 
was not too revealing owing to the restricted nature of the 
variables involved. The fact that significant correlations 
were found between the visual variables and the clerical 
tasks demonstrates the feasibility of the multiple correla- 
tion approach to vision testing in industry. 

_ These results tend to correspond to the concept of the 
interaction between sensory and effector systems of 
modern perceptual theory. 








One can derive many theoretical and applied implica- 
tions from this study. It is hoped that some of these im- 
plications will be thoroughly investigated. 
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CONSTRUCTION AND VALIDATION OF 
A FORCED-CHOICE OVER- AND 
UNDER-ACHIEVEMENT SCALE 
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Carrie Jean Wherry Waters, Ph.D. 
The Ohio State University, 1959 


While scholastic ability tests predict academic per- 
formance quite well, they do not do so perfectly. Many 
writers have dealt with the problem of over- and under- 
achievement. Past studies have shown the importance of 
background, type of friends and social orientation, adjust- 
ment, motivation and study habits in predicting this var- 
iable by means of biographical information, inventories, 
and personality tests of both the regular and of the pro- 
jective variety. The present study was designed to create 
a forced-choice instrument including all dimensions of 
the problem which would yield both a level score, predict- 
ing the extent of over- and under-achievement and a pro- 
file showing areas of relative strength and weakness. 

A series of 324 items from nine judged categories 
(adjustment, background, concentration, friends, interest, 
motivation, relatives, study habits and time usage) were 
selected from essays about academic strengths and weak- 
nesses. These items were presented in a check-list to 
determine their applicability to students whose over- and 
under-achievement could be determined from point hour 
ratio and OSPE scores. A Wherry-Winer factor analysis 
indicated a general factor and five group factors (study 
skills, adjustment, motivation, background, and orienta- 
tion), These six sets of factor loadings plus discrimina- 
tion and preference indices were used to construct 32 sets 
of 5 items each. The first 16 items (Part I) yielded a level 
score (over- and under-achievement), while the second 16 
items (Part II) yielded a profile of relative strength or 
weakness on the five factors. 

To validate Part I of the instrument it was hypothe- 
sized and demonstrated that (1) strengths and weaknesses 
both measure the same tendency, are unrelated to intelli- 
gence, and do predict over- and under-achievement; 

(2) that the scale works equally well for both low and high 
OSPE levels; and (3) that the scale is equally valid for 
both over-achievers and under-achievers. For part II of 
the scale it was demonstrated that type of profile is (1) un- 
related to intelligence level or (2) to over- and under- 
achievement level. As to over-all validity, it was shown 
that a weighted composite of Section A and Section B of 
Part I would yield a correlation of .390 with over- and 
under-achievement. This validity coefficient is equal to 
or better than any other scale discussed in the literature. 
The profile has not been validated, but a program of future 
research has been proposed. 
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PSYCHOLOGY, CLINICAL 


THE RELATIONSHIP OF TWO PROJECTIVE 
MEASURES TO A SOCIOMETRIC MEASURE 
OF DEPENDENT BEHAVIOR 


(L. C. Card No. Mic 59-5422) 


Bernard Joseph Fitzgerald, Ph.D. 
The Ohio State University, 1954 


Projective tests are often used for clinical purposes 
with the interpretations from the projective data to overt 
behavior often depending upon an intuitive, unverbalizable 
approach, As such, then, the usefulness of the projective 
technique remains dependent upon the clinical skill of the 
user, 

A different approach to the use of projectives and, 
more generally, to a description of the relationship of pro- 
jective test responses to overt behavior would utilize ob- 
jectively define, systematic constructs. These constructs 
would allow for a more objective and communicable de- 
scription of this relationship. 

Utilizing systematic constructs defined within the So- 
cial Learning Theory of Personality, this study is designed 
to: 

1. Investigate the relationship of Protection-Depend- 
ency behavior as measured by frequency of response on 
two projective measures, the Thematic Apperception Test 
(TAT) and the Rotter Incomplete Sentences Blank (ISB), 
to a sociometric measure of Protection-Dependency be- 
havior 

2. Investigate the relationship of Protection-Depend- 
ency behavior as rated on the basis of a structured clinical 
interview to similar ratings on the above-mentioned pro- 
jective measures 

3. Investigate the relationship of these interview ratings 
to sociometric ratings on Protection-Dependency behavior 

From the Social Learning Theory' the constructs which 
are used in this study for the systematic description of the 
sociometric, interview and projective data are (1) need 
potential, “the mean potentiality of a group of functionally 
related behaviors occurring in any segment of the indi- 
vidual’s lifetime”; (2) need value, “the mean preference 
value ofva set of functionally related reinforcements’ ; 
and (3) freedom of movement, “the mean expectancy of 
obtaining positive satisfaction as a result of a set of re- 
lated behaviors directed toward the accomplishment of a 
group of functionally related reinforcements.” 

The need concept Protection-Dependency is used in 
this study as a convenient category for the measurement 
of the relationship of projective test responses to overt 
behavior. Protection-Dependency is defined as “the need 
to have another individual or group of individuals prevent 
frustration and to provide for the satisfaction of other 
needs.” 

Essentially, the procedure in this study was to admin- 
ister the sociometric measure, the TAT and the ISB in a 
group situation. Later, each subject was interviewed in- 


div ° 

a was carried out for the purpose of develop- 
ing a reliable and communicable sociometric measure and 
to obtain data for the development of interview and pro- 
jective test manuals. The data from the preliminary re- 
search was also used in the training of the judges. 

The experimenter met with the interview and the 





projective test judges following the development of the 
preliminary manuals. Sample protocols were judged and 
on the basis of these and subsequent preliminary judgings, 
the manuals were modified and clarified. 

All protocols were identified only by a code number, 
and none of the judges or the experimenter had knowledge 
of the identity of the subjects until after all the ratings 
were completed. 

The projective measures were judged in terms of fre- 
quency of response in Protection-Dependency. The inter- 
views were rated on a ten point scale for need value, 
freedom of movement, and need potential. . 

Twenty-one subjects participated in the preliminary 
research, and 60 subjects in the final experiment. All sub- 
jects were members of social fraternities at The Ohio 
State University. 

Reliability measures were computed using a Pearson 
product-moment technique. The experimenter’s ratings 
were used in obtaining the experimental results which 
were computed by the use of Pearson product-moment 
correlations and a chi-square technique. 

The results of the study indicated that inter-judge re- 
liability does not appear to be a function of chance. Most 
of the correlations were significant beyond the .01 level 
of confidence. While significant, most correlations were 
not unusually high, and consequently the results can only 
be considered satisfactory for the evaluation of group be- 
havior. ' 

The correlations were highest for the ISB, somewhat 
lower for the TAT, and lowest for the interview ratings. 
The split-half reliabilities for the sociometric ratings 
were all significant beyond the .01 level of confidence. 

The correlation of the need value, freedom of move- 
ment, and need potential ratings from the interview re- 
sulted in statistically significant relationships beir.s found 
between all the interview variables. 

Apparently the referents for judging Protection-Depend- 
ency from the interview in terms of need value and free- 
dom of movement were somewhat contaminated, and it was 
therefore not possible to differentiate clearly between these 
two variables. However, it was possible to obtain signif- 
icant differences using a frequency of response measure 
on the projective tests and a measure obtained by deter- 
mining the difference between need value and freedom of 
movement ratings on the interview. It is possible to con- 
clude, then, that the interview variables of freedom of 
movement and need value did obtain meaningfully different 
data. 

The first experimental hypothesis stated that need 
value, freedom of movement, and need potential ratings 
for Protection-Dependency reinforcements are directly 
related to frequency of projective test responses in Pro- 
tection-Dependency. This hypothesis was tested by cor- 
relating the ratings from the sociometric measure and 
from the interview with the frequency of response ratings 
on the TAT and on the ISB. 

The correlation between the frequency of response rat- 
ings on the TAT and the sociometric ratings was close to 
zero. The correlations between the frequency of response 
ratings on the ISB and the sociometric ratings were low 
but significant. 

When the frequency of response ratings on the TAT and 
on the ISB were compared with the interview ratings on 
need value, freedom of movement, and need potential, the 
correlations between the interview variables and the TAT 
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were all very low and none were significant. The ISB rat- 
ings were found to correlate significantly, although not 
very highly, with need value and need potential. 

The second experimental hypothesis stated that need 
value, freedom of movement, and need potential for Pro- 
tection-Dependency reinforcements is directly related to 
sociometric ratings of need potential for Protection- 
Dependency behaviors. 

Correlations between the interview variables and the 
sociometric ratings resulted in significant relationships 
being found between all the interview variables and the 
sociometric ratings. 

The third experimental hypothesis stated that frequency 
of projective test responses in Protection-Dependency is 
significantly related to importance of “conflict” in need 
Protection-Dependency. A measure of importance of 
“conflict” was determined in the following manner: need 
value greater than freedom of movement was scored as 
an “important conflict” while freedom of movement equal 
to or greater than need value was scored “ not important 
conflict” or “no conflict.” This hypothesis was tested by 
use of the chi-square technique. 

The subjects were divided into two groups on the basis 
of the number of Protection-Dependency responses on the 
TAT and on the ISB and were compared on the basis of an 
importance of “conflict” score, as described above. 

The ratings of frequency of response for the TAT cor- 
related significantly with the importance of “conflict” 
score from the interview. Frequency of response on the 
ISB ratings was not significantly related to this same im- 
portance of “ conflict” score. 

Finally, a near zero correlation between the ratings on 
the TAT and on the ISB indicates that frequency of response 
ratings on these two projective tests tend to measure dis- 
similar behaviors. 

It appears that, using a frequency of response meas- 
ure, the TAT tends to elicit data which are significantly 
related to importance of “conflict” in the need Protection- 
Dependency. 

The ISB, on the other hand, in terms of a frequency of 
response measure, provided data concerning those indi- 
viduals who will tend to behave in a manner to obtain 
Protection-Dependency satisfactions. 

The following conclusions appear to be justified from 
the results of this study: 

1. Low but reliable inter-judge agreement can be ob- 
tained on interview ratings of Protection-Dependency be- 
havior in terms of need value, freedom of movement, and 
need potential. ; 

2. Reliable inter-judge agreement can be obtained on 
Protection-Dependency responses on the ISB and slightly 
lower but significant agreement on the TAT in terms of 
frequency of response ratings. 

- 3. Reliable sociometric ratings can be obtained using 
a brief nominating technique with the descriptions provided 
the subjects in terms of Protection-Dependency behaviors. 
It appears, then, that a sociometric rating technique de- 
vised in terms of systematic constructs will provide re- 
liable information concerning the behavior of groups in 
terms of such systematic constructs. 

4. Using a frequency of response measure on the TAT 
a near zero relationship is found with overt behavior rat- 
ings. It appears that, using a frequency of response meas- 
ure, the TAT does not provide information about an 
individual’s overt behavior. 








5. Frequency of response ratings on the ISB are sig- 
nificantly related to overt behavior ratings. When a fre- 
quency of response measure is used, then,the ISB tends to 
provide information about overt dependent behavior. 

6. When a measure of importance of “conflict” in de- 
pendent behavior derived from a structured interview is 
compared to a frequency of response measure on the TAT, 
a significant relationship results to indicate that the TAT 
does tend to provide information concerning the importance 
to an individual of “conflict” about dependent behavior. 

7. A frequency of response measure on the ISB when 
compared to a measure of importance of “conflict” de- 
rived from a structured interview does not tend to differ - 
entiate the subjects used in the study. For this group of 
subjects, then, a frequency of response measure from the 
ISB does tend to provide information about overt depend- 
ent behavior but does not provide information, again in 
terms of a frequency of response measure, about impor- 
tance of “conflict” in dependent behavior. 

8. Correlations between interview variables of need 
value and need potential are low but significantly related 
to ISB ratings on dependent behavior. Using a frequency 
of response measure, then, it does appear that the ISB 
provides data related to need value and need potential for 
dependent behavior. 

9. Correlations between interview variables and socio- 
metric ratings are significant. It appears that a socio- 
metric measure of Protection-Dependency behavior may 
be used as an economical substitute for the more laborious 
task of obtaining a measure of need potential from an in- 
terview. 

10. The relationship between frequency of response rat- 
ings in Protection-Dependency on the TAT and the ISB 
were found to be quite low. In terms of a frequency of re- 
sponse measure these two projective measures tend to 
provide dissimilar, although predictive information con- 
cerning the relationship of projective test responses to 
overt behavior. 
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THE PRODUCTION AND PREDICTION OF AN 
IMPAIRMENT IN PILOTS’ REACTION TIME 
BY EXPOSING THEM TO SPECIFIC FACTORS 
NORMALLY PRESENT UNDER INSTRUMENT 
FLYING CONDITIONS 


(L. C. Card No. Mic 58-5703) 


Sidney Fried, Ph.D. 
Yeshiva University, 1958 


The basic purpose of this investigation was to determine 
whether the reaction time of certain pilots would be ad- 
versely effected as a direct result of being exposed for a 
period of fifty minutes to the following factors normally 
present under instrument flying conditions. 

a. Visual concentration upon a narrow range of instru- 
ments. (Constriction of visual field.) 
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b. Heavily gloved hands and wrists. (Constriction of 
tactual stimulation.) 

c. Monotonous auditory stimulation. (Constricted 
auditory stimulation.) 

d. Body immobilized in sitting position. (Constriction 
of kinaesthetic stimulation.) 

e. Comfortable, isolated conditions. 

A further purpose of the research was to determine 
whether such an adverse effect, if any, could be predicted. 

Twenty-one United States Air Force Pilots were used 
as subjects. 

Utilizing a flight simulator, each subject was required 
to make an instrument flight. By the nature of the re- 


quirements, exposure to the above factors was a necessity. 


Three specific, standardized emergency procedures 
were used to determine reaction time changes. 

An adaptation of Chevreul’s Pendulum Sway Test was 
utilized to predict the effect. 

The conclusions indicate that a definite impairment in 
reaction time does take place with an average increase of 
121%. It is further concluded that the degree of impair- 
ment of individual pilots may be predicted as shown by a 
correlation of .89 between the sway test and the increase 
in reaction time. 
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OF CERTAIN MENTAL ABILITIES IN 
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Carl Wellington Fuller, Ph.D. 
Northwestern University, 1959 


Measurement of the intelligence of deaf children has 
been concerned primarily with comparisons of deaf and 
hearing children, or with comparisons of different tests 
administered to the same group of deaf subjects. Test 
scores usually have been reported and interpreted as 
composite measures of general intelligence, like the IQ, 
which represent quantitative indexes of mental ability. 
The concept of qualitative differences within a dynamically 
shifting system of mental functions has been neglected, 

This study attempted a qualitative approach to the 
analysis of intelligence in deaf children. Primary objec- 
tives were to determine the growth rates of certain men- 
tal abilities in deaf children, and to determine the manner 
in which these abilities are functionally related to each 
other; secondary objectives were to determine the man- 
ner in which the mental abilities were related to academic 
achievement and to lipreading skill and speech intelligi- 
bility. 

Subjects were sixty-seven pupils of a residential 
school for the deaf, five-and-a-half to twelve-and-a-half 
years of age. Subjects were selected on the basis of (1) a 
hearing loss of at least 70 db at 500 cps and 80 db at 1000 
cps and 2000 cps; (2) a Goodenough Draw-A-Man IQ of at 
least 70; and (3) freedom from unusual or peculiar be- 
havior patterns, 

The mental test battery included the Goodenough Draw- 
A-Man Test, Progressive Matrices, Porteus Maze Test, 
a test of visual memory span for digits, and sub-tests 7 





and 8 (motor memory) of the Van der Lugt Psychomotor 
Test Series for Children. Academic achievement was 
measured by three reading achievement tests and by four 
arithmetic achievement tests. Speech intelligibility and 
lipreading skill were determined by a rating technique. 

Test results were analyzed (1) by comparison of 
scores with test norms for hearing children; (2) by inter- 
est correlation; and (3) by comparison of subgroups of 
the experimental sample. 

Principal findings were: 

1. Deafness has varying influence upon the rates of 
growth of different mental abilities; however, none of the 
abilities tested was accelerated in growth by deafness. 

2. Deafness variously influences the level of maturity 
reached by different mental abilities at any age in growing 
children. 

3. None of the mental abilities tested makes a signif- 
icant contribution to the development of lipreading skill 
or speech intelligibility. 

4. Social competence, as measured by the Porteus Q 
score, shows no growth whatever over the age span cov- 
ered by this study. 

5. No significant differences in mean test scores were 
found in comparing sub-groups classified by sex, degree 
of hearing loss, age of onset, or etiology of deafness. 

6. Only the Draw-A-Man Test and the two motor mem- 
ory tests had statistically significant correlations with 
academic achievement. 

7. The correlation pattern supports a multi-factor 
theory of intelligence in the deaf. Even statistically sig- 
nificant correlations had small coeffecients, however; 
the functions measured apparently are relatively independ- 
ent in their dynamic expression. 

8. The total effect of the study is to indicate that the 
intellectual functioning of deaf children can be appropri- 
ately investigated and understood only by more specific 
analytical procedures than “IQ-testing” permits. 
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The purpose of this investigation was to ascertain 
whether an individual’s earliest childhood recollection— 
hereafter also called the ECR—hitherto utilized primarily 
by followers of Alfred Adler for individual personality 
diagnosis in a clinical setting, might successfully discrim- 
inate between maladjusted and normal junior college 
students. 

The present study compared two groups of students 
under age 26 from two junior colleges in separate Los 
Angeles County areas. Each subject who was designated 
as being “ maladjusted,” having attained at least two T- 
scores of 70 or higher on the eight clinical scales of the 
Minnesota Multiphasic Personality Inventory, was matched 
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for sex and socioeconomic status with two “normals” — 
those with no T-scores above 65 or excessive scores on 
the validity scales of the MMPI. Subjects were asked to 
write their first childhood recollection on a standardized 
form, to answer questions regarding it, and to write a 
second and third ECR on an inquiry sheet. Five content 
hypotheses formulated from Adlerian theory regarding the 
ECR were tested on the two samples thus selected. Two 
scoring systems were devised utilizing frequency of oc- 
currence of hypothesized categories in Sample I with sub- 
sequent scores applied to subjects in Sample II. Scoring 
System II improved on and corrected the negative results 
secured from Scoring System I. 

Findings. Maladjusted subjects reported destructive 
first recollections more frequently than normals in sup- 
port of the hypothesis, but no differences were found be- 
tween the two groups for affective tone, activity-passivity, 
reported age, or relationship to parents. Mean scores for 
maladjusted subjects were significantly lower than those 
for normals in Sample I, but not in Sample Il. Greater 
differences were found between the groups for females 
than for males in the destructive-constructive category 
but not in others. 

In order to determine whether negative findings were 
due to sampling errors or to lack of information provided 
by a single recollection, where possible, evaluations were 
made for three ECR’s. Subjects in the appropriate groups 
were also divided into “more seriously” and “less seri- 
ously” maladjusted in order to determine possible spread 
in frequency of occurrence of categories and scores among 
these groups. When three ECR’s were evaluated, malad- 
justed males reported significantly larger majorities of 
passive as well as destructive memories than normals, 
thus confirming an added hypothesis not supported for one 
recollection. Maladjusted males also mentioned parents 
significantly less often than normals in their ECR’s, a 
reversal of the hypothesis but consistent for both samples. 
Similar but less pronounced tendencies were found only in 
the destructive memories of females. In the categories 
where differences existed, “more seriously maladjusted” 
subjects generally tended to reveal more pronounced neg- 
ative characteristics and lower mean scc “es than other 
groups, in support of the hypotheses. Greater score dis- 
crimination between groups was present for three ECR’s 
than for one, and for Scoring System II over Scoring Sys- 
tem I, However, more maladjusted women than men were 
correctly identified by the most suitable scoring system 
utilizing one ECR, while the opposite was found for three 
recollections. , 

Conclusions. Insufficient correctly categorized sub- 
jects are identified by the scores to be able to justify the 
use of the earliest childhood recollection to screen out 
maladjusted students in the junior college solely without 
the aid of accompanying confirmatory data. At the same 
time, content differences in ECR’s between the groups 
found in this investigation would appear to offer consider- 
able promise in furnishing a starting point for future re- 
search into ECR’s as a possible projective diagnostic tool 
to be utilized with both school children and properly di- 
agnosed clinical groups. 
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This study extended the investigation of factors in- 
fluencing clinical judgment to global judgments of whole 
protocols of Vocabulary and Comprehension test re- 
sponses. The task was to rank-order the protocols ac- 
cording to severity of schizophrenic pathology present in 
the person contributing the responses. A further exten- 
sion was the addition of an external criterion against 
which to validate the judgments. Experienced clinicians 
and clinically naive undergraduate students ranked proto- 
cols consisting of part of the Vocabulary responses, all 
of the Vocabulary responses, or Vocabulary plus Compre- 
hension responses on the Wechsler Adult Intelligence 
Scale. This gave information about the effect of clinical 
training and experience and of the amount of material 
presented to the judge on the reliability and validity of 
judgment. 

Reliability, as measured by the agreement between 
each judge and the remaining 15 members of his experi- 
mental group, was high under all conditions, but the cli- 
nicians were more reliable on the whole than undergrad- 
uates. As the amount of material presented to the judge 
increased, the inter-judge agreement decreased. All these 
findings are statistically significant beyond the .01 level 
of confidence. The interaction between amount of material 
and level of training, however, was non-significant, in- 
dicating that within the limits of this study, clinicians are 
relatively no better at judging increased amounts of ma- 
terial than are undergraduates. 

Correlations between each individual’s judgment and 
the external criterion indicate that both clinicians and 
undergraduates are performing this task at a better than 
chance level of validity (p<.01). Again, the clinicians’ 
performance is better than that of the undergraduates 
(p<.01). However, increasing the amount of material to 
be judged did not make any significant difference in the 
validity of the judgment. The interaction effect between 
the two variables is also non-significant for the validity 
measures. 

Differing amounts of experience in prior studies in 
which the task had been to make absolute ratings of single 
responses, while similar to this task, made no difference 
in the reliability or validity with which this task was per- 
formed. 

The application of these findings to research and clin- 
ical practice were discussed, with particular emphasis 
on the limitations to their generalization in clinical prac- 
tice. The implication for training is that a broad, general- 
izable background in clinical training is more effective in 
this kind of task than is repeated practice in any aspect 
of the task. Microfilm $2.00; Xerox $5.00. 99 pages. 
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IDENTIFICATION IN TERMS OF 
PERSONAL CONSTRUCTS 


(L. C. Card No. Mic 59-5429) 


Robert Eugene Jones, Ph.D. 
The Ohio State University, 1954 


The research summarized here is a study of identifi- 
cation, identification as a perceived similarity of self and 
others, identification that is experienced in terms of per- 
sonal constructs. To a considerable degree the treatment 
of identification is in conformity with the definition of neo- 
phenomenological psychologists and with the emphases of 
those psychoanalysts, such as R. P. Knight, who emphasize 
identification as a relationship rather than a process, and 
as a perceived rather than an actual similarity. 

The psychology of personal constructs, the theoretical 
system developed by George A. Kelly,' is a perceptual 
approach to the prediction and explanation of human be- 
havior. The fundamental postulate states that “a person’s 
processes are psychologically channelized by the ways in 
which he anticipates events.” One’s personal constructs 
are the vehicles, expressed in verbal terms, by which one 
anticipates the behavior of others and guides one’s own 
behavior. In the present research a construct is a way in 
which two persons are seen as alike yet different from a 
third. Constructs are thus dimensions defined by terms 
which the perceiver accepts as opposites or contrasts, 

A grid form of the Role Construct Repertory Testis 
the instrument the writer employs for the measurement of 
a subject’s identifications. The grid consists of 19 columns 
and 18 rows. Each column represents a person whom the 
subject has selected to fit the correspondingly numbered 
role description (such as “your father,” “a person of the 
same sex who has been a close companion”), The first 
column represents the present self. Columns 18 and 19 
represent hypothetical figures, the Average American 
Male and the Ideal Self (the “kind of a person you would 
like to be.”) In each of 17 rows three persons are desig- 
nated for comparison by circles. The subject is asked to 
sort out the two who are alike in some way and different 
from the third in that same respect. Other individuals in 
each row are then checked if they resemble the previously 
checked pair more than they resemble the unchecked com- 
parison figure. In row 18 of the grid the subject checks 
each person whom he thinks he would find acceptable as a 
neighbor. 

Although the writer elicits the construct terms by which 
a subject generalizes and differentiates among individuals, 
he is not, in the study, concerned with such labels; but 
rather he is concerned with the amount and kind of per- 
ceived identification, with the simplicity or complexity of 
the factor structure found by statistical analysis of the 
Repertory Test matrix, and with the relationship of identi- 
fication patterns to neuropsychiatric disturbance and to 
interpersonal adjustment. 

Average identification with other male figures in the 
Repertory Test was taken as the central measure in the 
present research. The reliability of this measure was 
established in the high .80’s through repeated Repertory 
Testing by another experimenter. 

The subjects were 36 hospitalized neuropsychiatric 
male patients (NP) with mild or moderate functional dis- 
orders, and a scattered group of 36 normal males, closely 
matched on age and education. Ages ranged from 18 to 35 





years. Ali 72 subjects took the Role Construct Repertory 
Test, Six weeks after testing, each of the 36 NP subjects 
was rated by both a ward attendant and his psychologist 
or psychiatrist on three scales, describing interpersonal 
adjustment to peers, adjustment to superiors, and amount 
of attitudinal or behavioral change. 

Numerous experimental hypotheses were formulated 
within six areas of interest: basic identification hypoth- 
eses, hypotheses involving analysis of matrix complexity 
and negatively loaded figures, hypotheses involving pro- 
jection processes, general identification tendency pre- 
dictions, hypotheses involving identification with and 
idealization of the father, and predictions of social ad- 
justment and psychological change. Out of the welter of 
hypotheses, 17 proved significant at the 1 per cent level, 
13 at the 5 per cent level, 8 at the 10 per cent level, and 
9 proved not significant. Many of the hypotheses are 
tested separately for NP’s and normals. The findings 
will be summarized. 

One’s perceived identifications with others can be re- 
liably measured with the Repertory Test. Further, one’s 
average identification so measured, though independent of 
any external criterion of accuracy, has some meaning. 
Mean identification with the male figures of one’s social 
world, mediated in terms of personal constructs, has for 
anxiety neurotics and mild schizophrenics a positive re- 
lationship to social adjustment during hospitalization. 
Mean identification score was related to peer adjustment 
at the 10 per cent level; to adjustment to hospital person- 
nel at the 5 per cent level. The identification score may 
reflect the strength of the desire to communicate with 
others. One tends to see himself most like those persons 
whom he would accept as neighbors. However, there 
seems to be a point beyond which high identification with 
others reflects not social adjustment but personal malad- 
justment, The neuropsychiatric patients tended to have 
higher as well as lower mean identification scores than 
did our control group of normals (matched on age and ed- 
ucation), Further, the NP’s tended more both toward 
over- and under -identification with particular persons. 
The hypotheses of both Erickson? and Mowrer * are sup- 
ported. The writer’s view concurs with that of Rinder 
and Campbell‘ who contend that the same dynamics are 
operative in over- and under-identification, reflective of 
undue reaction-sensitivity. The dynamics in both cases 
may represent a defense against anxiety. There seems to 
be some tendency for over-identification to be the more 
common overreaction. 

In the absence of a “self” column in a Repertory Test, 
one can best approximate the self-concept for most sub- 
jects through examination of the first generalized figure 
column resulting from transposed matrix analysis. Av- 
eraging the checks and voids in each row results ina 
column of checks and voids not quite so close to the self 
as self-characterized, 

The neuropsychiatric patients involved in this study 
have factorially more simple matrices than do the normal 
controls. (The factors here are idiographic, not common 
factors). Among the NP’s the more simple matrices tend 
to be more fully explained by a value figure and by a value 
construct. NP’s would seem more than normals to put 
others on a positive-negative value dimension. 

Figures negatively loaded on the first figure factor 
tend to be rejected as neighbors significantly more than 
those positively loaded. The tendency is not quite so 
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strong, however, as in the case of figures negatively 
related to the self. 

The measures of disowning projection and assimilative 
projection are not correlated. Disowning projection (the 
percentage of figures negatively related to the self which 

~ are also rejected as neighbors) was found to be signifi- 
cantly higher among the NP’s. Assimilative projection 
(identification with the hypothetical Average American 
Male minus mean identification with specific males) was 
insignificantly greater for the normals. Patients with a 
high assimilative projection score were more likely than 
the lows to receive a hospital discharge within six weeks 
of testing. 

Attempts to develop a measure of objectivity or realism 
met with no success: they failed to differentiate the pa- 
ients from the normals, 

One hypothesis regarding the relationship of mean spe- 
cific identification with abstract average male identifica- 
tion was strongly refuted. The relationship turns out to be 
positive, not the predicted negative. Those who most ac- 
cept specific models for identification tend also to accept 
the abstract or hypothetical. 

For both our NP’s and our normals amount of identifi- 
cation with father is positively related to amount of identi- 
fication with other male figures. There is some reason 
for considering it the prototype of male identification, 
although exceptions to this relationship are not rare. Nor- 
mal males identify significantly more often with father 
than with mother. Our NP’s do not tend to identify more 
strongly with father, but those who do identify more with 
father have higher interpersonal adjustment ratings. The 
more both NP’s and normals see the father as like the 
ideal self, the more they identify with him. Among the 
NP’s, however, identification and idealization go a bit more 
closely hand in hand, 

In the perception of our NP’s both the average male 
and the present self are seen fully as similar to the ideal 
self (even more similar) as was the case in the perception 
of our normals. The suggestion is that NP’s have less 
clear-cut goals, a less adequately conceived ideal self, 
toward which to strive and by which to measure success 
in life. There is less discrimination between the average — 
the common—and the ideal than exists among normals. 

The ostensible lack of dissatisfaction with the present self 
is contrary to the observations of many therapists whose 
patients actually seek treatment. Our hospital patients, 
by and large, are not so unhappy with the present self. 

As hypothesized, our results indicate a marginally sig- 
nificant tendency for patients with greater discrepancy 
between present and ideal self to change more during hos- 
pitalization, Our other efforts to predict attitudinal or 
behavioral change in patients likewise met with only mar- 
ginal success. Patients lower in mean identification score 
tended to change less than those higher and were less 
likely to be discharged from the hospital within six weeks. 
However, those patients who identified extremely higher — 
at the 1 per cent level of significance—with a larger num- 
ber of figures also tended not to change much during 
hospitalization. 

One of our most promising predictors of hospital dis- 
charge turns out to be one not hypothesized. Seven of the 
nine patients discharged had an above average assimilative 
projection index, and not one was among the lowest 25 per 
cent in this index, 

Previous research studies at The Ohio State University 
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have indicated the fruitfulness of using the Repertory Test 
to explore the contents of one’s personal constructs. The 
present research does not concern the nature of the con- 
structs but suggests the fruitfulness of a structural anal- 
ysis of the Repertory Test grid. One’s mean identification 
tendency, one’s pattern of identifications (with father ver- 
sus mother, particularly), and the simplicity of factor- 
structure in the Repertory Test grid--all carry some 
predictive meaning. Perceived identifications which are 
mediated by personal constructs are meaningful despite 
the absence of an external criterion of accuracy. To some 
extent a person’s Repertory Test identifications with 
others are indicative of an acceptance of others and a wil- 
lingness to communicate or have social intercourse. 

There are limitations on the extent to which generaliz- 
ations can be made from the study. Apart from a tend- 
ency for younger subjects to have more negative identifi- 
cations, age and education seem relatively unimportant 
variables in the study. Among normals, it is found that 
subjects with twelve years or more of education average 
0.2 or 0.3 more construct factors or figure factors per 
person than do subjects of less education. Among NP’s 
no substantial difference is found in indentification tend- 
ency between education levels or between the schizophren- 
ics (mild or in remission) and the psychoneurotic anxiety 
cases. There is some indication that inadequate person- 
alities, psychopathic types, tend to be high indentifiers. 
But nothing can be said about psychoneurotic hysterics or 
the more serious, disintegrated schizophrenic cases (who 
would be unable to take the Repertory Test). Neither can 
one do more than hazard a guess as to identification tend- 
encies in psychoneurotics who are not hospitalized but 
are motivated to seek help in a clinic. These people likely 
would show greater discrepancy between present self and 
ideal self than do the hospital patients. Finally, the 
writer does not know whether the identification index, re- 
liable in time for normals, has much stability for NP’s. 
The writer would hope that it would change most in those 
NP’s who gave other evidence of psychological change. 

The writer makes no strong claims for basing the in- 
dividual patient’s prognosis on a structural analysis of the 
Repertory Test grid. But he does feel that some of the 
formal indices of adjustment, combined with content anal- 
ysis, serve to make the Repertory Test a more useful 
instrument in assessing the personal and social adjustment 
of both neuropsychiatric patients and, in limited situations, 
candidates for industrial positions. 

Microfilm $2.00; Xerox $6.40. 135 pages. 
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A STUDY OF THE RELATIVE INFORMATION 
VALUE OF CONSTRUCTS IN PERSONAL 
CONSTRUCT THEORY 


(L. C. Card No. Mic 59-5431) 


Leon Harris Levy, Ph.D. 
The Ohio State University, 1954 


Taking the measure of information, as defined by in- 
formation theory, and applying this to personal constructs 
elicited by the Role Construct Repertory Test and treated 
by Kelly’s nonparametric equivalent for factor analysis, 
the writer made certain inferences as to the information 
value of two types of constructs, constellatory and propo- 
sitional. Constellatory constructs were defined as con- 
structs having a high intercorrelation with other constructs 
in a construct repertoire, while propositional constructs 
were constructs having low intercorrelation. A relation- 
ship was hypothesized between sensitivity to invalidational 
evidence and information value of construct, and on the 
basis of this the following predictions were made and 
tested: (a) under conditions of low invalidation of construct 
related behavior, there would be more extensive changes 
in construction on propositional constructs than on 
constellatory constructs; (b) under conditions of high 
invalidation of construct related behavior, changes in 
construction would be more extensive on constellatory con- 
structs than on propositional constructs; (c) constructions 
on constellatory constructs are generally more resistant 
to change than are constructions on propositional con- 
structs. 

It was also predicted, as a function of the relationship 
postulated between information value and behavior, and 
between type of construct and information value, that 
forced reconstruction on one constellatory construct would 
lead to greater change in construct related behavior than 
would forced reconstruction on one propositional construct. 
On the other hand, where reconstruction on four constel- 
latory constructs was compared with reconstruction on 
four propositional constructs, it was predicted that greater 
changes in construct related behavior would be associated 
with reconstruction on the propositional constructs. 

Finally, making use of the concept of deutero-learning, 
it was predicted that, when given the opportunity, subjects 
would select their constellatory constructs over their 
propositional constructs for amount of information con- 
veyed by them when they were used in the construction of 
an individual. 

Seven of the ten predictions were supported at statis- 
tically acceptable levels of confidence. Most strongly 
supported was the prediction that subjects would rate their 
constellatory constructs as having higher information value 
than their propositional constructs, Predictions concern- 
ing degree of invalidation of construct related behavior 
and reconstruction on constellatory and propositional con- 
structs were also supported, but not at very significant 
levels of confidence. Also supported, but less strongly, 
were predictions involving forced reconstruction on con- 
stellatory and propositional constructs and attendant 
changes in construct related behavior. 

The results were taken as generally supporting the 
personal construct theory, and implications were dis- 
cussed for general behavior theory, social psychology, 
and clinical psychology. 

Microfilm $2.00; Xerox $5.20. 102 pages. 
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THE USE OF ROTTER’S SOCIAL LEARNING THEORY 
IN DEVELOPING A PERSONALITY INVENTORY 


(Publication No. 22,620) 


Shephard Liverant, Ph.D. 
University of Colorado, 1956 


Supervisor: Assistant Professor Richard Jessor 


The present study is based upon two related assump- 
tions: (1) that the use of a formal behavior theory can be 
a powerful aid in developing a personality inventory, and 
(2) that a test developed in this manner can aid in bring- 
ing about a more valid and powerful conceptualization of 
the theory. 

Demonstration of the fruitfulness of the behavior the- 
ory approach to test construction requires the building of 
a valid and useful measuring instrument based upon a 
formal psychological model, Rotter’s Social Learning 
Theory (SLT) provided the constructs to be measured, the 
content and form of the items, and indicated some of the 
psychometric methods. 

The personality inventory resulting from this study is 
built on the forced-choice procedure, i.e., each item con- 
sists of a pair of behavioral referents from which the 
subject chooses one. The two referents which are paired 
in any item always represent two different need categor- 
ies, so each item enables a choice of need referents by a 
subject. This is the paradigm for the test and the model 
for measuring need value when expectancy is controlled. 
The only control of expectancy in this inventory is by way 
of instructions. 

The inventory (named the Goal Preference Inventory, 
GPI) is designed to measure the relative need value of 
recognition vs. love and affection. It does this by employ- 
ing four sub-needs: 


Recognition in Academic Situations (AcR), 
Recognition in Social Situations (SoR), 

Love and Affection in Academic Situations (ALA), 
Love and Affection in Social Situations (SLA) 


Judges familiar with the college culture were asked to 
list behaviors they thought undergraduate students use to 
satisfy the four need categories. Those behaviors having 
high interjudge agreement were used to make up the test 
items. There are 20 different referents for each sub-need. 
When the four sub-needs are paired against each other 
(the 20 referents of one sub-need against the 20 referents 
of another), they yield six sub-scales of the test, each 
sub-scale containing 20 items. 

An item analysis was used to produce fairly homogene- 
ous sub-tests and only those items which appeared rela- 
tively immune to being answered on socially desirable 
grounds were retained, The normative sample consists 
of 233 women and 157 men, all unmarried, undergraduate 
students at the University of Colorado. Split-half and 
test-retest methods indicate that all scales with the excep- 
tion of sub-test VI (ALA vs. SLA) demonstrate sufficient 
internal consistency and stability to warrant their use as 
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indicators of specific psychological variables, presum- 
ably strength of need values. 

A factor analysis shows three relatively independent 
factors corresponding to three need categories. The non- 
emergence of an academic love and affection factor taken 
in conjunction with other evidence suggests that the need 
for academic love and affection as defined by the GPI is 
not appropriate for the tested population. 

Known group methods and correlations with scores on 
Edwards’ Personal Preference Schedule were used to in- 
vestigate the relationships between the constructs of the 
inventory and external variables which should hypothet- 
ically be related to the inventory variables in specified 
ways. In general, the results support the notion that 
within the tested population the GPI is a reliable and valid 
indicator of strength of need value for three of the four 
needs incorporated in the inventory. 

The assumption concerning the use of the inventory as 
a means of validating the theory was tested by selecting 
subjects on the basis of inventory scores to participate in 
an experimental test of hypotheses deduced from SLT. 
The major hypothesis states that if two groups are frus- 
trated on a particular task, the group having greater need 
value (i.e., make higher scores on the GPI) for the goals 
associated on that task will react more strongly to frus- 
tration than the group having lesser need values. 

In spite of the small number of subjects and the explor- 
atory nature of the design, this study does provide sub- 
stantially more information regarding the role of need 
value in the reinforcement process as formulated by SLT 
than previous studies not using the GPI as a selection in- 
strument. Thus, it seems plausible to conclude that the 
GPI can be useful in psychological research of this and 
other kinds. The limits of its usefulness will be deter- 


mined bythe diversity of experimental studies employing it. 
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AN INVESTIGATION INTO SOME OF THE 
VARIABLES CONTRIBUTING TO PERFORMANCE 
ON THE BLOCK DESIGN TEST 


(L. C. Card No. Mic 59-6028) 


Gayle Kelly Lumry, Ph.D. 
University of Minnesota, 1959 


It was the purpose of this investigation to study the 
interrelationships of some of the variables influencing 
performance on the block design test in order to increase 
its sensitivity as a diagnostic instrument of brain damage. 
Hypotheses concerning the contribution of various vari- 
ables stemmed from previous studies on the block design 
test and clinical experience. 

Twenty-four block designs counter-balanced with re- 
spect to shape, size, symmetry, and number of blocks in 
the design were presented to 128 subjects with two meth- 
ods of response required. The subjects were asked to 
recognize the correct design from a group of four alter- 
natives and to reproduce the design correctly. The sub- 
jects were 32 normals, 32 psychiatric patients, 32 patients 
from a temporal lobectomy project, and 32 patients with 
a diagnosis of diffuse brain damage. Age range was re- 
stricted from 18 to 40 and IQ from 85 to 115. 
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The block design data were organized to make possible 
fourteen analyses of variance. The dependent variables 
were time, accuracy of response, and degree of rotation. 
The basic analyses involved a fivefold classification. The 
independent variables were: order of presentation (two 
ways), color (two ways), background (two ways), spacing 
(two ways), and diagnostic groups (four ways). An addi- 
tional correlated dimension was studied involving the 
stimulus attributes of the blocks. In addition to the block 
design test material, assessment of psychological vari- 
ables and factors of mental abilities were made possible 
by additional tests (the MMPI and the Holzinger-Crowder 
test). 

Analysis of the results suggested the following: 

1. Order of presentation, background, and color did 
not significantly influence performance. 

2. A test version without lineal division of the designs 
(no-spacing) was the only form capable of diagnostic dis- 
crimination. 

3. Stimulus attributes which increased rotation effects 
were diamond shape and nine-block designs. 

4. Stimulus attributes which increased time scores 
were designs the same size as the blocks, diagonal sym- 
metry, diamond shape and nine-block designs. 

5. The variables influencing correct recognition and 
correct reproduction were different. The presence of a 
background facilitated correct recognition. Color, order, 
spacing and the stimulus attributes did not influence 
recognition. 

6. Functional and normal groups tended to perform in 
a similar fashion on rotation, time, and error scores and 
could be differentiated from temporal lobe and diffuse 
brain-damaged groups by these measures. 

7. Separate analyses of the effects of age, IQ, educa- 
tion, and psychological disturbance suggested that it was 
unlikely that biasing by these factors was contributing to 
diagnostic differentiation. 

Specifications were detailed for an experimental block 
design test based on statistical assessment of the variables 
studied. Microfilm $2.35; Xerox $8.20. 179 pages. 


THE VALIDITY OF THE DIAGNOSTIC PROCESS 
IN A CHILD GUIDANCE SETTING: 
A MULTIDISCIPLINARY APPROACH. 


(L. C. Card No. Mic 59-6032) 


Philip Andre Marks, Ph.D. 
University of Minnesota, 1959 


Adviser: Robert D. Wirt 


The Amherst H. Wilder Child Guidance Clinic in Saint 
Paul, Minnesota, was the setting for a study designed to 
investigate personality characteristics of parents of chil- 
dren referred to clinics for psychiatric treatment and 
personality characteristics of adolescent psychiatric pa- 
tients, and to assess the relative efficiency (concurrent 
validity) of various sources of data considered by child 
guidance practitioners in arriving at decisions. 

Forty-eight cases, representing 90 per cent of con- 
secutive referrals accepted for treatment over a four 
month period, comprised a normative group. Of these, 
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42 cases in which the mother and child remained in treat- 
ment for a minimum of five hours comprised a validation 
group. 

Testing the various hypotheses involved 1) compari- 
sons of MMPI data from mothers, fathers, and adolescents 
with similar data from their respective normative groups 
and 2) comparisons of the relative accuracy of Q-sort 
personality descriptions of (a) children, derived by clinic 
psychologists following routine psychological examina- 
tions of children and by nonclinic judges from blind inter- 
pretation of children’s and of parents’ MMPI profiles; 

(b) child stereotypes, derived by clinic psychologists and 
by nonclinic judges from their conceptions of the average 
clinic child; (c) mothers, derived by clinic caseworkers 
following routine diagnostic interviews of mothers and by 
nonclinic judges from blind interpretation of mothers’ 
MMPI profiles; (d) mother stereotypes, derived by clinic 
caseworkers and by nonclinic judges from their concep- 
tions of the average clinic mother. 

The criteria with which the various descriptions were 
compared were Q sorts compiled by clinic therapists with 
whom the children and their mothers had had an average 
of 10 hours of interview contact. The Q array used was 
empirically derived by the clinic staff from a pool of 
2,000 items and in its final form consisted of 135 geno- 
typic and phenotypic statements which were judged to be 
1) representative of the broad domain of personality, 

2) appropriate for children and adults of both sexes, 3) com- 
posed of pertinent clinical information, 4) ratable by each 
member of the clinic staff, and 5) of adequate inter-sub- 
ject variability. 

The conclusions supported include the following: 

Parents of children referred to clinics for psychiatric 
treatment and adolescent psychiatric patients differ from 
their respective normative groups with regard to most 
personality variables measured by the MMPI. 

The MMPI, whether used with adolescents as a source 
of data for generating inferences about adolescents or 
whether used with parents as a source of data for gener- 
ating inferences about parents (mothers) or about chil- 
dren, is more efficient than the diagnostic process itself. 
~~ Personality descriptions of children derived by judges 
from children’s and from parents’ MMPI profiles are as 
accurate as similar descriptions derived by clinic psy- 
chologists following routine psychological examinations 
of the same children. 

Personality descriptions of mothers derived by judges 
from mothers’ MMPI profiles correlate more highly with 
similar descriptions derived by clinic caseworkers follow- 
ing 10 hours of interview contact than with descriptions 
of the same mothers derived by caseworkers following 
only three hours of interview contact. 

Clinicians can compile personality descriptions of 
children and mothers which correlate more highly with a 
criterion than will stereotype descriptions derived by the 
same clinicians and composite stereotype descriptions 
_ derived by other clinicians. 

Normative data for adolescents appear essential for 
application of the MMPI to the younger pyschiatric 
patient. 

In addition to engendering personality descriptions 
which can find their utility in treatment planning, MMPI 
code patterns can yield practical actuarial data that will 
provide expectation figures predicting response to clinic 
treatment. 





The validity of any diagnostic device, insofar as it is 
a function of the clinician-as-an-instrument variable, de- 
mands that the device be validated both within the setting 
in which it is used and by the clinician who chooses to use 
it. Microfilm $4.55; Xerox $15.20. 353 pages. 


SOME PERSONALITY AND BEHAVIORAL 
CORRELATES OF CONFORMITY 


(L. C. Card No. Mic 59-5919) 


David Marlowe, Ph.D. 
The Ohio State University, 1959 


This study attempted to obtain data relevant to several 
hypotheses which sought to relate conformity-nonconform- 
ity to the personality variables of need achievement, social 
trust, belief in internal or external control, and personal 
value orientations. The behavior of conformists and non- 
conformists was also investigated in a situation where 
group pressure was not a relevant variable. A simulated 
group situation based on a modification of the “ Asch- 
technique” served as the conformity measure. A two per- 
son non-zero sum non-cooperative game which permitted 
the development of either cooperation or conflict in the 
context of making decisions among alternatives whose 
outcomes were fully known to the participants served as 
the behavioral situation which did not involve group pres- 
sure. 

The following hypotheses were proposed: need achieve- 
ment is inversely related to conformity; social trust is 
significantly related to conformity; belief in internal or 
external control of events is significantly related to con- 
formity; nonconformists attach greatest importance to 
Integrity and Status, whereas conformists attach greatest 
importance to Affiliation and Authoritarian Submission; 
nonconformists cooperate in a non-zero sum game signif- 
icantly more often then conformists. 

The experiment was divided into three parts. Ninety- 
two subjects participated in Part I and were administered 
the TAT-fantasy measure of need achievement, the Social 
Trust-Distrust Scale, and the values for ranking. Sixty- 
eight of these 92 subjects participated in Part II and filled 
out the I-E Scale and then participated in the conformity 
situation. In part II, 42 subjects played the game subse- 
quent to being matched for conformity scores, so that 
there were 12 pairs of nonconformists and 9 pairs of 
conformists. 

The significant relationship (r = -.32) that was obtained 
between need achievement and conformity was interpreted 
as reflecting the high need achievers’ sensitivity to the 
achievement cues in the conformity situation. Noncon- 
formists ranked the value of Integrity first or second sig- 
nificantly more often than did conformists. Nonconformists 
tended to rank Authoritarian Submission fifth or sixth 
more often than did conformists. Barely significant cor- 
relations indicate that nonconformists tend to be more 
distrustful of other people than do conformists. Degree of 
belief in internal or external control was not related to 
conformity. No differences were obtained between con- 
formists and nonconformists in amount of attempted coop- 
eration in the game when the subjects were matched on 
the conformity variable. Subjects who were internally 
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controlled and subjects with low projection scores at- 
tempted to cooperate significantly more often than did 
subjects who were externally controlled and subjects with 
high projection scores. An additional 18 subjects were 
run in the game to test the stability of these findings. A 
re-analysis of the data based on an N of 60 yielded similar 
results. 

An attempt was then made to extend and replicate the 
relationship between belief in I-E control and attempted 
cooperation. In this second sample, matched pairs of in- 
ternally controlled subjects did not differ in amount of 
attempted cooperation from matched pairs of externally 
controlled subjects. Conformists (unmatched) attempted 
to cooperate significantly more often than did nonconform- 
ists. Maladjustment (ISB) was not related to game per- 
formance. There was a tendency for subjects with strong 
dependency needs (ISB) to cooperate more often than did 
subjects with weak dependency needs. Thus, significant 
differences in amounts of cooperation were obtained when 
the subjects were unmatched for I-E scores but not when 
they were matched on this variable. Similarly, significant 
differences in amount of cooperation were obtained when 
the subjects were unmatched for conformity scores, but 
not when they were matched for conformity scores. Ad- 
ditional research supports the finding that conformists 
(unmatched) cooperate significantly more often than do 
nonconformists. 

A descriptive analysis of performance in the game 
without regard to the personality variables casts doubt on 
the usual game theory assumption that people will play a 
non-zero sum game so as to maximize monetary return. 

Microfilm $2.00; Xerox $5.80. 120 pages. 


THE DIFFERENTIAL EFFECT OF EXPERIMENTALLY 
INDUCED FAILURE UPON A HOSPITAL AND 
NONHOSPITAL POPULATION 


(L. C. Card No. Mic 59-3483) 


Samuel J. Neiditch, Ph.D. 
The Florida State University, 1959 


This research originated from an interest in the dif- 
ferential effect of failure upon a hospital and nonhospital 
population. One hundred and eighty Ss, 90 hospitalized 
for psychiatric reasons, and 90 nonhospitalized, were 
randomly assigned to cells in a3 x3 x’2 analysis of var- 
iance design. The factors included: (a) Population (Hos- 
pital and Nonhospital), (b) Puzzle Box (Failure, Nonfailure, 
Control), (c) Pairings (One, Two and Four). Each S worked 
a series of nine paper and pencil tasks, then ranked them 
according to how he liked doing them. A short form of 
S’s fifth ranked task was then temporally associated with 
either a “failure” puzzle box, a “nonfailure” puzzle box, 
or a rest period (controls). Various groups in each pop- 
ulation level received this association once, twice or four 
times. All Ss then worked a second but similar series of 
nine tasks and once again ranked them. Thé criterion 
measures were the rankings of the task in the final series 
which was similar to the S’s own original fifth ranked task. 

An analysis of the results in terms of the original prob- 
lems of interest may be summarized as follows: 





(a) A negative effect was noted upon the reaction of some 
individuals to tasks which were temporally associated 
with a failure experience, despite the fact that there was 
no similarity between the tasks. 


(b) The negative effects were noted only in the behavior 
of the Hospital Failure Group. 


(c) There were no significant effects due to varying 
amounts of the failure or nonfailure experiences. 


Several theoretical formulations have dealt with this 
general problem, although a great many have been con- 
ducted within a framework using ambiguous, loose termi- 
nology not amenable to adequate communication. However, 
it was noted that this type of study is very applicable to 
learning theory concepts, especially those exemplified 
within Rotter’s Social Learning Theory (1954). Expecta- 
tion, an important concept within this framework, appears 
to influence not only the particular situation of concern at 
any moment, but also other related situations. It is 
pointed out that these responses are not necessarily 
“adaptive.” 

The experimental results of this study tend to indicate 
that individuals characterized by a diagnosed functional 
disorder show a relative deficit in their discrimination 
ability. Their general negative reaction, even to positive 
stimuli may indicate a generalization of failure expectan- 
cies beyond the objective aspects of the situation. 

Microfilm $2.00; Xerox $4.60. 90 pages. 


THE EFFECT OF NEGATIVE VERBAL CUES 
UPON VERBAL BEHAVIOR 


(L. C. Card No. Mic 59-3487) 


Jack Sandler, Ph.D. 
The Florida State University, 1959 


This study investigated the effect of a negative verbal 
cue upon verbal rate in a test-like situation. Sixty hos- 
pitalized patients were randomly assigned to one of four 
groups for the purpose of administering different schedules 
of the verbal cue (“unh unh”): periodic, intermittent, var- 
iable-interval, and control (no verbal cue). The verbal 
stimulus materials were the TAT and the Symonds Picture 
Story Test. Each group experienced three continuous 
phases during the entire experimental interview. The first 
four minutes represented a control period in which verbal 
responses were recorded for the four groups and no dif- 
ferential treatment occurred. This provided a means for 
determining operant response level. Following this, the 
subjects experienced the period of experimental treatment. 
After a criterion of twenty negative cues had been admin- 
istered verbal responses were recorded for an additional 
four minutes with the cue withdrawn for all four groups. 

It was found that the verbal cue employed in this study 
acted as a punisher during the experimental stage, and as 
a negative reinforcer during the final stage, as defined by 
Skinner, The influence of the schedules was also revealed, 
with the most pronounced effect upon training and main- 
tenance attributable to the variable-interval schedule. 

The results were related to previous research in this 
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area and the manner in which they could be subsumed 
within a theoretical framework was also discussed. The 
ramifications of this approach as well as a number of re- 
search suggestions were also indicated. 

Microfilm $2.00; Xerox $3.00. 36 pages. 


PSYCHOLOGICAL TEST CHANGES IN 
SCHIZOPHRENIC PATIENTS UNDER BRIEF 
STIMULUS ELECTROCONVULSIVE THERAPY 


(L. C. Card No. Mic 59-5025) 


James Henderson Sharp, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Seward 


Despite the centuries-long history of electroconvulsive 
treatment as a therapeutic agent directed specifically to- 
ward the alleviation of emotional disorder, and despite 
the immense amount of research effort expanded in at- 
tempts to adduce acceptable evidence regarding its mode 
of action and to evaluate its effects, it remains today a 
highly controversial treatment modality. No single claim 
of its therapeutic efficacy has gone unchallenged, and no 
assertion of its deleterious consequences to the patient 
has been undisputed. 

The purpose of the present study is the evaluation of 
a particular form of brief stimulus electroconvulsive 
therapy, one of the most recent modifications of this treat- 
ment technique. It employs a unidirectional current having 
a mean strength of 40 ma at an average frequency of 200 
cps with an average total treatment time of 1.5 seconds. 

A parietotemporal electrode placement was employed with 
the glissando onset and secondary interruption of the cur- 
rent. All patients were placed under sodium pentothal 
anesthesia prior to treatment. Following extended clinical 
observation of this method and an informal pilot study, 
four hypotheses were advanced, and the Wechsler-Belle- 
vue, Rorschach, and Mosaic tests were selected to ex- 
amine them. 

Two homogeneous groups of twenty-five first-incident, 
white, male schizophrenic patients were chosen from new 
hospital admissions on the basis of a number of strict 
criteria regarding age, duration of illness, and absence 
of previous treatment, complicating physical disability, 
or extreme cultural dissimilarity. Patients comprising 
the experimental group were administered a standard 
series of six treatments and were given the test battery 
before and after treatment by the same examiner with a 
constant test-date interval. Control patients were held to 
the same management program in all details except that 
treatment was omitted. 

It was predicted that treated patients would show sig- 
nificant differential improvement in the general level of 
intellectual functioning beyond any gains that might be 
made by the control group as measured by Forms I and 
II of the Wechsler-Bellevue Intelligence Scale used alter- 
natively. Such improvement was demonstrated on the IQ, 
VQ, Comprehension, Vocabulary, and Picture Completion 
scales by means of the chi-square test applied to the com- 
bined distributions. When each distribution was analyzed 
separately by means of the t-test, significant improvement 





was shown in the experimental group on nine of the thir- 
teen subscales as contrasted with no improvement in the 
control group and one significant decrement in perform- 
ance. 

A second hypothesis predicted that greater egointegra- 
tive capacity would result from treatment as assessed by 
the Rorschach Prognostic Rating Scale. Though two of the 
seven variables of this scale, Shading and Form Level, 
showed differential improvement significant at the 5 and 1 
per cent levels respectively, it was considered that the 
weight of evidence failed to confirm the prediction in view 
of the critically important parameters of this scale ‘in 
which improvement was not demonstrated. It was con- 
cluded, therefore, that this form of electroconvulsive ther- 
apy does not add appreciably to the store of basic ego 
resources. 

It was further predicted that treated patients would 
show improved affective-cognitive integration as related 
to the mastery of reality situations. The stress here is 
upon the immediate availability of resources rather than 
upon potentiality as in the previous hypothesis. The Peak 
Mosaic Rating Scale was used for this purpose. Significant 
differential improvement was demonstrated in the experi- 
mental group by means of the chi-square test in six of the 
seven variables of this scale. These findings were con- 
sidered to provide strong confirmation of the hypothesis. 

A corollary hypothesis was advanced predicting no 
decrement in certain intellectual functions known to be 
particularly sensitive to organic brain damage. The four 
“Don’t Hold” tests and the deterioration quotient of the 
Wechsler-Bellevue Scale, together with the Form Level 
rating provided by the Rorschach Prognostic Rating Scale, 
were the measures selected to test this hypothesis. None 
of the indices showed significant decrement as tested by 
both chi-square and t-tests, and the Form Level rating 
was very significantly improved. In the context of general 
improvement demonstrated in a wide range of intellectual 
and personality functions, it was felt that these results sub- 
stantiated the corollary hypothesis. 

In sum, it was concluded that the results of the present 
study indicate that this form of brief stimulus therapy has 
a facilitating or potentiating effect on a wide variety of 
critically important ego functions as related to the mas- 
tery of contemporary reality situations, that it does so 
without apparent damage to the physical integrity of the 
brain, but that it has no discernible effect on the deeper 
strata of personality from which we infer the individual’s 
basic ego strength. Implications for further research 
were discussed with particular emphasis on the vaiue of 
follow-up studies and the application of the Q-methodology 
to problems of this nature. 

Microfilm $2.70; Xerox $9.40. 206 pages. 
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AN INVESTIGATION OF CERTAIN ASPECTS OF 
THE INTERACTION BETWEEN A GROUP 
OF DELINQUENT BOYS AND THEIR 
MOTHER-FIGURES 


(L. C. Card No. Mic 59-5938) 


William Harry Sharp, Ph.D. 
T he Ohio State University, 1959 


It was the purpose of this study to determine the de- 
gree of communication that existed between three groups 
of juvenile delinquents and their mother-figures. The 
three groups of delinquents were selected on the basis of 
specific delinquent acts: theft, home incorrigibility, and 
home truancy; age - between 12 and 17; length of time 
with mother-figure - at least three years; guilt of crime 
ana detainment in the Franklin County Detention Home, 
Columbus, Ohio. 

Measures of the degree of communication were the 
Interpersonal Check List and a structured, open-ended 


interview. The latter proved to be empirically ineffective. 


Four different scoring methods were used on the Inter- 
personal Check List to evaluate the mother’s perception 
of herself, the son’s perception of himself, the mother’s 
perception of her son, and the son’s perception of his 
mother. The degree of communication was inferred from 
the relationship of the above four variables. 

Results of the study would indicate that the following 
conclusions are justified: 

1. The three groups of delinquent boys did not differ 
significantly in the accuracy of perceiving their mothers’ 
self-perceptions, 

2. The mothers of thieves were significantly more 
accurate in perceiving their sons’ self-perceptions than 
were the mothers of home truants or home incorrigibles. 

3. The delinquent subjects were significantly more 
accurate in perceiving their mothers’ self-perceptions 
than the mothers were in perceiving their sons’ self- 
perceptions. 

4. The mothers of all the groups were significantly 
more ambiguous in describing their sons than the sons 
were in describing their mothers, 

5. The thieves were significantly more ambiguous in 
describing themselves than in describing their mothers. 

6. The mothers of incorrigibles were significantly 
more ambiguous in describing themselves than were the 
mothers of thieves. This same tendency, although not 
statistically significant, was found between the mothers of 
thieves and home truants. 

7. The groups of delinquent boys tended to be equally 
ambiguous in describing themselves and their mothers. 

8. These specific findings justify the general conclu- 
sion that the interpersonal dynamics exhibited in the re- 
lationship between the mothers and their sons could be 
differentiated when the groups were categorized accord- 
ing to the sons’ delinquent acts. 


Microfilm $2.00; Xerox $4.80. 91 pages. 





AN EXPERIMENTAL INVESTIGATION OF THE 
EFFECT OF MODE OF COLOR STIMULATION 
ON INKBLOT RESPONSE TIMES 


(L. C. Card No. Mic 59-4471) 


John Truman Stone, Ph.D. 
University of Pittsburgh, 1959 


This investigation was directed towards the long- 
standing controversy among Rorschach practitioners 
concerning the so-called *color-shock” phenomenon, 
Specifically an attempt was made to determine whether 
such shock could be * built-in” to a set of ink blots by 
manipulation of the color aspects of such blots. A further 
consideration involved determining whether the shock 
manifestation could be elicited by these blots in three dif- 
ferent groups of varying psychological makeup. The de- 
pendent variables employed were both time scores, being 
reaction time and average time per response. 

‘The stimuli used were developed from Rorschach 
Blots I, II, IV, VI, and VII. Each of these blots was treated 
in one of five manners as follows: left achromatic, toned 
a solid color (green), toned, by D areas, in two colors 
(green and yellow), toned asymetrically in several colors, 
and treated by interrupting the configuration of the achro- 
matic blot. One blot of each color treatment and different 
configuration was then arranged into a series; five of such 
series were therefore employed. The subjects, numbering 
60 in all, were selected equally from groups of neurotic 
patients, psychotic patients (diagnosed schizophrenic), and 
student nurses of no known pathology. Each subject was 
presented a series of ink blots and her responses were 
recorded and timed in the usual manner. In addition to 
the regular series of blots, each subject was later pre- 
sented with the form of Rorschach blot V, toned in one of 
four solid colors. 

The experimental hypotheses employed and the findings 
for each are as follows: 


1. Increased color complexity in blots will give rise 

to proportionate increase in reaction times. This hy- 
pothesis was not confirmed for the entire subject pop- 
ulation. However, the socially adjusted subjects and 
the psychotic subjects demonstrated a tendency towards 
such a systematic increase in reaction time. The 
neurotic subjects, on the other hand, showed no reac- 
tion time pattern in keeping with the hypothesis. 


2. Increased achromatic complexity will result in in- 
creased reaction times. This hypothesis also was not 
confirmed, though the socially adjusted subjects tended 
to show the predicted increase. Both neurotic and psy- 
chotic subjects tended to reverse the predicted rela- 
tionship however. 


3. The same blot relationships as stated in hypotheses 
(1) and (2) above will apply also to measures of aver- 
age time per response. This hypothesis was not con- 
firmed as these times were, in general, quite similar 
to the reaction times. 


4, Reaction times will not be influenced by specific 
hue. This null hypothesis was supported by the some- 
what limited data available. 


5. The general pattern of reaction time increase due 
to complexity will not be influenced by the specific 
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sample of subjects considered. This hypothesis was 
not confirmed. The statistically significant category 
x condition interactions that were found were the most 
important findings of the experiment. This result, 
though indicating the need for replication and further 
analysis and refinement of procedures, supports the 
conclusion that subject category had a definite, if not 
as yet understandable, differential effect on inkblot 
time measures. Few controlled and objective studies 
have previously succeeded in supporting this general 
hypothesis which underlies all empirically based dis- 
cussions of inkblot response times. 

Microfilm $2.00; Xerox $3.00. 57 pages. 


THE RELATIONSHIP BETWEEN PASSIVITY 
OF PERSONALITY AND PERSONAL 
FACTORS RELATED TO THE CHOICE OF THE 
MINISTRY AS A VOCATION 


(L. C. Card No. Mic 59-5029) 


Glenn Everett Whitlock, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Eitzen 


The purpose of this research was to examine the re- 
lationship between passivity of personality and certain 
personal factors which influence the choice of the ministry 
as a vocation. The basic postulate was that the “passive” 
individual is not as well equipped for the vocational de- 
mands of the ministry as the “active” person, and that 
the “passive” subject tends to be unrealistic in his voca- 
tional goal. 

The problem of the “active” or “passive” personality 
is determined by the way one approaches his vocational 
choice, The “active” individual approaches his vocational 
choice by actively seeking the best answer; the “passive” 
person appears to reach his decision largely by a passive 
response to outside forces and influences. A random se- 
lection of twenty-five male candidates for the ministry 
constituted the sample. The subjects were either in col- 
lege or recent graduates. The age span was 18 to 28, 
with the mean of 21.8. The geographical area was limited 
to Southern California. 

This research was an intragroup study and was both 
empirical and exploratory. The nonparametric rank- 
difference coefficient of correlation was the type of sta- 
tistic used. The four measures of passivity of personality 
included a Clinical Rating, Sentence Completion Test, and 
the Dominance and Sociability scales of the California 
Psychological Inventory. The candidates’ scores on the 
measures of passivity of personality were ranked and 
correlated with the ranking on the Christian and Vocational 
Decision Indexes, the rating of work-orientation, the Scale 
of Religious Beliefs, and the Occupational Level, Ministry 
and Social Worker scales of the Strong Vocational Inter- 
est Test. 

Evidence from this research indicated that the “ pas- 
sive” ministerial candidate tends to be unrealistic in his 
vocational goal. He has a tendency to seek ego-orientated 
values. He tends to be more dependent upon immediate 
gratification, more easily deflected from future vocational 





plans, and more sensitive to ego-satisfaction which is not 
directly relevant to the work itself. The “passive” candi- 
date registered a lower score on the Occupational Level 
scale of the Strong Vocational Interest Test than did the 
“active” candidate, demonstrating a lower level of voca- 
tional aspiration. 

There was some indication that the “passive” minis- 
terial candidate scored higher on the Ministry scale of the 
Strong Vocational Interest Test than did the “ active” can- 
didate. This result may be interpreted in terms of the 
concept of the idealized self-image of the “passive” can- 
didate. 

An ancillary result was that the conservative minis- 
terial candidate tended to respond to emotional influences 
in both his Christian and vocational decisions. Decision- 
making under the impact of emotional influences indicated 
the tendency toward the unrealistic appraisal of abilities 
and interests. 

There are two appraoches to this study. The concept 
of the “call to the ministry” is a theological interpreta- 
tion of the meaning of vocational choice. The study of the 
conscious and unconscious processes which culminate in 
the choice of the ministry as a vocation is a psychological 
concern. The psychological results of this research can- 
not be used to validate a “call to the ministry,” but they 
provide help in understanding the candidate and his moti- 
vation. 

The major portion of this research was focused upon 
the “active” or “passive” personality structure of persons 
who chose the ministry as a vocation. This study recog- 
nized the variety and individuality of contemporary moti- 
vations and indicated the importance of examining ego 
structure rather than the genetic origin of motivation. The 
results indicated the need for a more adequate guidance 
and counseling of “passive” ministerial candidates in order 
to understand both the vocational demands of the ministry 
and the nature and origin of their unrealistic vocational 
goals, Microfilm $2.25; Xerox $8.00. 171 pages. 


STIMULUS FACTORS INFLUENCING THE 
DISJUNCTIVE REACTION TIME OF SCHIZOPHRENIC 
AND “NORMAL” SUBJECTS 


(L. C. Card No. Mic 59-5045) 


Louis Anthony Wienckowski, Ph.D. 
University of Buffalo, 1959 


It has been suggested by some theorists that psycho- 
logical deficit in schizophrenia is largely a function of 
attentional difficulties and an inability to adopt and main- 
tain an efficient “set” to respond. A visual disjunctive 
(choice) reaction time task was used to determine the ex- 
tent to which certain combinations of stimuli possessed 
appropriate “attention-arousing” and “attention-directing’” 
properties which would increase the “ vigilance” of the 
schizophrenic subjects and result in more efficient per- 
formance. 

.The subjects used in this study were 44 acute and 36 
chronic schizophrenic patients and 36 “normal” subjects. 
All of the subjects received 5 series of trials on a choice 
reaction time task which consisted of pressing one of two 
keys, depending on which of two neon lights was illuminated. 
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The first and last of these series were administered under 
basal conditions and consisted of 27 and 18 trials respec- 
tively. For the middle three series (18 trials each) all 3 
diagnostic groups were divided into two sub-groups, the 
control and the experimental groups. 

The subjects in the control sub-groups continued to 
perform under basal conditions while those in the experi- 
mental sub-groups performed under conditions which in- 
volved the use of the “ attention-arousing” and “attention- 
directing” stimuli. These stimuli consisted of a buzzer 
which was used in lieu of the verbal “ready” signal used 
in the basal series, and a light located centrally between 
the two stimulus lights to which a response was required. 

Three different combinations of these stimuli were 
used and all of the subjects in the experimental sub-groups 
performed under each of the following three conditions, in 
systematically varied sequences: 

Condition 1: The buzzer and the center light went on 
simultaneously indicating the beginning of the preparatory 
period. The buzzer stayed on for one second while the 
center light was terminated with the onset of the discrim- 
inative stimulus. 

Condition 2: The buzzer and the center light went on 
simultaneously and were both sustained for the entire 
length of the preparatory period terminating with the onset 
of the discriminative stimulus. 

Condition 3: The buzzer and the center light went on 
simultaneously and were terminated when the subject made 
his response to the discriminative stimulus. 











Results: 

1. Under initial basal conditions, the reaction times 
of both groups of schizophrenic subjects were significantly 
higher than those of the “normal” subjects. The acute and 
the chronic schizophrenic groups also differed significantly 
from each other, 

2. “Normal” subjects displayed significantly greater 
reaction time decrement under control conditions than did 
either group of schizophrenic subjects. 

3. The “normal” subjects did not display greater dec- 
rement in reaction time under any of the experimental 
conditions than they did under control conditions. 

4. The “normal” subjects under control conditions 
displayed a significantly greater reaction time decrement 
than “normal” subjects under Condition 1, suggesting that 
Condition i had a disruptive effect on the performance of 
the “normal” subjects. 

9. Under Condition 2, the acute and the chronic schizo- 
phrenic subjects displayed significantly greater decrement 
in reaction time than did the schizophrenic control sub- 
jects. Conditions 1 and 3 did not differ significantly from 
the control condition for either group. 

The results of this study were interpreted as confirm- 
ing the proposition that the impaired performance of schiz- 
ophrenic patients on a reaction time task can be attributed 
to attentional and set difficulties. The findings suggested 
that reaction time is a function of two interrelated factors: 
(a) the state of vigilance or readiness achieved during the 
preparatory period and (b) the amount of change in stimu- 
lation occurring at the onset of the discriminative stimu- 
lus. The effectiveness of Condition 2 was attributed to an 
optimal blending of these two factors. 

A suggestion was made that the use of attentional de- 
vices similar to those used in this study be further 
explored in order to determine whether other stimuli or 








other combinations of stimuli could effect greater im- 
provement in the reaction time performance of schizo- 
phrenic subjects. It was also proposed that it would be 
fruitful to manipulate attentional factors on other types of 
tasks in order to determine to what extent attentional fac- 
tors contribute to other kinds of psychological deficit in 
schizophrenia. Microfilm $2.00; Xerox $5.00. 98 pages. 


A PSYCHOLOGICAL DIFFERENTIATION 
OF ANTISOCIAL OFFENDERS 


(L. C. Card No. Mic 58-3886) 


Robert L. Wolk, Ph.D. 
Yeshiva University, 1958 


The research undertook to explore two hypotheses; 

1. differences exist in personality structure among anti- 
social offenders who commit various types of crimes and 
2. frustration-aggression levels and direction of hostility 
predisposes certain characteristics of personality toa 
particular type of crime on an aggression continuum. One 
hundred and eighty inmates, divided into six offense cate- 
gories served as subjects. Various psychometric tests, 
projective techniques and attitudinal questionnaires were 
utilized. 

Findings suggest that personality differences do exist 
among various groups of offenders. The Aggressive Sex, 
Passive and Passive Sex offenders (core cluster group), 
most resembled each other in personality. The Passive 
Motor Vehicle and Armed Robber offenders resembled the 
core offenders to a greater extent than they did to each 
other. Some descriptive differences are discussed. 

The second hypothesis was not demonstrated. Aggres- 
sive feelings, as measured by psychological instruments 
were not correlated with an offense continuum based on 
the extent of aggression in criminal behavior. 

The results demonstrated that the offenders, in de- 
creasing amounts of aggressive feelings were the Motor 
Vehicle, Armed Robber, Aggressive, Passive Sex, Aggres- 
sive Sex and Passive offenders. 

Conclusions reached were that multifactor causation 
exists in the personality structuring of the antisocial of- 
fender. Some offenders were seen as emotionally dis- 
turbed, and others as possessing distorted attitudes. As 
such, some offenders should be treated psychotherapeuti- 
cally while others by attitude manipulation. 

Microfilm $2.45; Xerox $8.40. 185 pages. 
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PATTERNS OF SOCIAL PERCEPTION WITHIN 
THE FAMILIES OF WELL-ADJUSTED 
AND MALADJUSTED ADOLESCENTS 


(L. C. Card No. Mic 59-5093) 


William David Wolking, Ph.D. 
University of Minnesota, 1959 


Adviser: John E, Anderson 


Social perception, expressed in terms of connotative 
meanings, was studied in a group of families with malad- 
justed adolescents and in a matched group with well ad- 
justed adolescent offspring. The primary aim of the study 
was to determine if there was not reliably less agreement 
in the perception of social objects and roles among the 
members of the families of maladjusted children. The ex- 
perimental (maladjusted) and control (well adjusted) groups 


each included 25 families. A family was defined as mother, 


father, and adolescent child. A total of 150 subjects took 
part in the main study. 

The experimenta! group children were all child psy- 
chiatry patients at the University of Minnesota Medical 
Center. Only 13 through 15 year old children with func- 
tional diagnoses were included. The control group children 
were nominated as well adjusted by their teachers at No- 
komis Junior High School in Minneapolis. Each group in- 
cluded 16 girls and 9 boys. The groups were also matched 
on age of child, IQ of child, and father’s occupational 
classification. Ratings of the behavior of all children in- 
dicated that there were marked differences between the ~ 
experimental and control groups. 

Each subject judged several concepts (me, mother, my 
ideal, the way father sees me, etc.) against a set of 14 
seven-point semantic differential scales. The semantic 
scales were selected to sample six relatively independent 
factors of connotative meaning. 

A study was conducted on an independent sample of 42 
fourteen year old children to determine the reliability of 
the semantic differential scales for adolescents. Gen- 
erally the results indicated good reliability. These scales 
were as reliable for adolescents as for college age adults. 

Denotative type rating scales were administered to 
make possible a comparison with the results of the se- 
mantic differential (connotative type) scales. The L and K 
scales from the MMPI were also administered to each 
subject. 

Diadic social perception measures of the real similar- 
ity, assumed similarity, accuracy, etc. type made up the 
basic scores on which the experimental and control group 
families were compared. An analysis of within family 
resemblances of semantic structures and self-concepts 
was also made. The data were examined with respect to 
the effect test-taking attitudes and response sets might 
have had on the results. An illustration of how social per- 
ception scores might be used to discriminate between the 
families of the experimental and control groups was 
offered. 

The main results of this investigation were: (1) Com- 
pared with the families of well adjusted children, the 
families of maladjusted adolescents generally showed less 
within family agreement in their perception of each other 
and in their expectation of how they, themselves, were 
perceived by other family members. (2) The parents of 
maladjusted adolescents showed reliably less agreement 





in their perception of their children and in their percep- 
tion of the ideal child than did the parents of well ad- 
justed children. (3) There was a general tendency for the 
experimental group families to be negative or disparaging 
in their ratings of other family members, while the con- 
trol group families tended to be positive or flattering in 
their ratings of other family members relative to self. 

(4) Generally, the largest differences between the experi- 
mental and control groups were on the evaluative (good- 
bad) factor. Moderate differences were found on the 
potency (strong-weak) factor and small between group dif- 
ferences were found on the activity (active-passive) factor. 
(5) There were more cross-sex similarities and same-sex 
differences within the experimental group families than 
within the control group families. (6) Test-taking attitudes 
or response sets did not account for the obtained differ- 
ences. Microfilm $3.20; Xerox $11.00. 246 pages. 


PSYCHOLOGY, EXPERIMENTAL 


A STUDY OF REACTION TIME AND 
DURATION THRESHOLD IN FAMILIAL MENTALLY 
DEFICIENT AND NORMAL ADOLESCENT BOYS 


(L. C. Card No. Mic 59-5334) 


Gershon B. Berkson, Ph.D. 
George Peabody College for Teachers, 1959 


Major Professor: Gordon N. Cantor 


Normal and familial mentally deficient adolescent boys 
were compared on two tasks involving speed of perception 
and of response. The Ss were carefully selected to elim- 
inate any cases with evidence of brain abnormality. 

The first of the two tasks on which the mentally re- 
tarded and normal Ss were compared was visual reaction 
time. The task consisted of a hand lifting response or a 
hand lifting response plus a ballistic movement between 
two buttons following the presentation of a light. Three 
levels of complexity of stimulation and instruction were 
involved, with three distinct procedures being used which 
reflected the various levels of complexity. In the Simple 
Hand Lift Test, S’s task was merely to lift his hand from 
a white button as soon as he saw a light go on. In the 
Simple Button Press Test, S was instructed to lift his hand 
from the white button and to press a black button as 
quickly as he could after the light turned on. In the Choice 
Button Press Test, S was told to lift his finger from the 
white button and to press the black button located in front 
of the one of five lights that flashed on any particular trial. 

The second experiment in which the Normal and Re- 
tarded Ss were compared measured the duration that a 
picture must be presented tachistoscopically in order to 
be identified. With intensity held constant, the length of 
time of stimulus exposure was varied and a duration 
threshold for each S was determined. The average dura- 
tion threshold for each S was determined. The average 
duration thresholds for the two IQ groups were compared 
to determine if a difference in duration threshold related 
to IQ could be detected. 
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The results of the two studies partially supported the 
experimental predictions. Normal Ss were consistently 
faster than Retarded Ss in all RT procedures. The more 
complex experimental procedures produced slower RT’s 
than did the simpler procedures. 

The prediction that the amount of difference in RT be- 
tween Normal and Retarded Ss would depend on the ex- 
perimental procedure was not sustained. In addition, the 
Retarded Ss dia not have a higher duration threshold than 
the Normal Ss in the perceptual experiment. 

A consideration of the RT scores over trials and days 
showed that there was no difference between the Normal 
and Retarded groups in rate of improvement. The Re- 
tarded Ss were always slower than the Normal Ss as a 
group, but the average difference between their scores 
was the same at the beginning of learning as it was after 
both groups had achieved their maximum speed. 

There was an increase in Hand Lift speed for both 
groups between the last five trials of Day 1 and the first 
five trials of Day 2. This increase occurred after both 
groups had apparently reached an asymptotic speed and 
is interpreted as a reminiscence effect. The degree of 
reminiscence was unrelated to IQ. 

The results were discussed with reference to a con- 
cept of “physiological limit” and differences between Nor- 
mal and Retarded Ss were interpreted in terms of a 
discrepancy in ability to initiate and perform a motor re- 
sponse. Microfilm $2.00; Xerox $4.48. 81 pages. 


APPARENT BRIGHTNESS INHIBITION AS 
A FUNCTION OF INDUCING FIELD 
FLICKER AND LUMINANCE 


(L. C. Card No. Mic 59-4775) 


Bernard Milton Bernstein, Ph.D. 
Northwestern University, 1959 


Adviser: Carl P. Duncan 


Investigations in the field of visual neurophysiology 
have identified, withinthe neural organization ofthe retina, 
a receptor system which, when stimulated, exerts an 
inhibitory influence upon the discharge of adjacent re- 
ceptors. Certain investigators in this area are of the 
opinion that this inhibitory effect is the result of antago- 
nistic properties exhibited by the on/off receptors of the 
retina, It has been further stated that these antagonistic 
effects are maximized under conditions of intermittent 
stimulation. 

The present investigation was designed to study the 
effects of intermittent inducing field stimulation at vari- 
ous luminances upon the subjective phenomenon of bright- 
ness contrast. The experimental procedure utilized a 
photometric matching technique which involved the pres- 
entation of a test field in the form of a continuous supra- 
threshold stimulus to the fovea of S’s right eye. An 
annular ring of light, the inducing field, surrounded the 
test field. The illumination of the annulus was interrupted 
by a sectored rotating disc producing intermittent stim- 
ulation whose rate was determined by the speed of the 
disc. A match field of variable luminance was presented 
to S’s left eye. The task of the S was to adjust the lumi- 








nance of the match field so that its apparent brightness 
appeared equal to that of the test field. The contrast ef- 
fect was measured in terms of the difference between the 
calibrated test field luminance and the apparent bright- 
ness as indexed by S’s match field judgments. Six rates of 
intermittence, 0, 15, 30, 50, 70, and 80 were employed at 
three levels of inducing field luminance. 1.93, 1.43, and 
0.93 log ml. The results of the investigation indicated 
that (a) there was no significant effect of inducing field 
flicker at suprafusion rates upon test field apparent bright- 
ness, and (b) at rates of intermittence below cff there was 
less of an inhibitory effect than with steady illumination. 

There were no systematic interaction effects between 
inducing field luminance and rate of inducing field flicker. 
However, there was a significant depression of test field 
apparent brightness at inducing field luminances below 
that of the test field, equal to that of the test field, and 
exceeding that of the test field. 

The general conclusion with regard to the phenomenon 
studied is that there is insufficient evidence to substanti- 
ate any conclusive statement as to the functional relation- 
ship between the constructs of neuroretinal inhibition and 
brightness contrast. 

Microfilm $2.00; Xerox $3.00. 52 pages. 


THE EFFECTS OF PYRIFORM CORTEX LESIONS 
ON THE EMOTIONAL BEHAVIOR OF RATS 


(L. C. Card No. Mic 59-4301) 


Thomas Christy Cadwallader, Ph.D. 
University of Buffalo, 1959 


While considerable research has been centered on the 
limbic system in the last decade, few investigations have 
been concerned with the pyriform cortex, a portion of that 
system. Fragmentary evidence, however, suggests that 
lesions in pyriform cortex may result in an increase in 
emotional behavior. If it can be demonstrated that pyri- 
form cortex lesions do result in an increase in emotional 
behavior, it will be possible to infer that pyriform cortex 
functions as an inhibitor of emotional behavior. This in 
turn will supply the inhibitory mechanism required to 
make tenable the hypothesis recently proposed by Gloor 
that the limbic system modulates hypothalamic activity. 

The present experiment was designed to test the hy- 
pothesis that pyriform cortex lesions result in increased 
emotional behavior. 

Several groups of rats were tested with a modification 
of the Brady-Nauta rating scale prior to operation. In the 
testing procedure, the number of times an animal resisted 
capture, vocalized, urinated, defecated, or bit the gloved 
hands of the experimenter in a standardized situation were 
counted. One group, the Low Criterion Pyriform Group, 
was tested until as a result of taming it had achieved a 
low and stable Total Score. A second group, the High 
Criterion Pyriform Group, was tested only long enough to 
assure that its scores were considerably higher than those 
of the Low Criterion Pyriform Group. A third group, the 
Non-handled Pyriform Group, was not tested or handled 
preoperatively. The animals of these groups received 
bilateral electrolytic lesions of the pyriform cortex. 
The animals of the Sham-operation Group were tested 
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preoperatively until their scores were comparable to 

those of the Low Criterion Pyriform Group and then under- 
went a sham operation. A fifth group, the Septal Group, 
after being tested until their scores were comparable to 
those of the Low Criterion Pyriform Group, received le- 
sions in the septal region. 

The major findings of the experiment are: 

1. The sham operation had virtually no effect on the 
control animals. 

2. In each of six 10-day postoperative testing periods, 
the Resistance -to-Capture Scores of all the pyriform ani- 
mals considered together were significantly higher than 
in the 10-day preoperative testing period, as were the 
Vocalization Scores in all but the sixth postoperative pe- 
riod. The only Biting, Urination, or Defecation Scores 
were made by the animals of the Non-handled Pyriform 
Group; that these animals behaved in this way was attri- 
buted to the experience of initial handling rather than to 
the effects of the operation. 

3. The animals of the Septal Group made virtually no 
scores after the first three postoperative days. 

4. The postoperative scores of the Low Criterion Pyri- 
form Group were directly proportional to the amount of 
pyriform cortex damaged. No structure other than pyri- 
form cortex was consistently damaged in the pyriform 
operation. 

5. The differences in the preoperative scores of the 
pyriform groups were maintained in the postoperative 
scores. 

The results of the experiment support the hypothesis 
that pyriform cortex lesions result in increased emotional 
behavior. This finding suggests that pyriform cortex 
normally functions as an inhibitor of some kinds, at least, 
of emotional behavior. By providing the necessary inhib- 
itory mechanism, the present experiment makes tenable 
Gloor’s hypothesis that the limbic system modulates hy- 
pothalamic activity. — 

Several methodological implications of the experiment 
are discussed. Microfilm $2.00; Xerox $5.00. 76 pages. 


“EMOTIONAL BEHAVIOR” IN THE “OPEN-FIELD” 
AS A FUNCTION OF AGE AND 
TRAUMATIC STIMULATION 


(L. C. Card No. Mic 59-5165) 


Douglas K. Candland, Ph.D. 
Princeton University, 1959 


The purpose of this research was to study “emotional 
behavior” in the Hall open-field test in the rat as a func- 
tion of age, and the effects of traumatic shock on “emo- 
tional behavior” in the open-field in rats of different ages. 
The main question which this research attempts to answer 
is whether or not infant animals are more seriously af- 
fected by traumatic stimulation than adult animals, and 
whether or not these effects persist longer in infancy than 
in adulthood. 

The measure of emotionality selected was the Hall 
open-field test of animal emotionality. This test has been 
used widely to discriminate the “emotional” state of the 
rat. Basically, the test assumes that a novel environment 
produces an emotional reaction in the rat, and that this 
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reaction is reflected in the open-field by an increased 
rate of defecation and a decreased rate of activity. 

The first part of this study investigated the change in 
“emotional behavior” in the rat as a function of age. It 
was found that both activity and defecation increase di- 
rectly with age. 

The second part of the study investigated adaptation to 
the open-field test in order to discover whether adaptation 
begun in infancy is more effective in rendering the animal 
less emotional than adaptation begun in adulthood. It was 
found that the younger rat adapts more rapidly, but that 
adaptation depends on the nuinber of experiences with the 
test, as well as the age of the animal. Following adapta- 
tion, the animals were subjected to intense electrical stimu- 
lation and then were retested in the open-field. The shock 
experience produced a significant change in the behavior 
of the rat in that an increase in defecation and a decrease 
in activity in the open-field was observed. The magnitude 
of the behavioral change was the same for rats which had 
received adaptation in infancy as for those which received 
adaptation in adulthood. 

The third part of this study investigated the effects of 
traumatic stimulation as a function of the age of the ani- 
mal. Five groups of rats, from 13 to.50 days of age, were 
shocked and then tested in the open-field for five succes- 
sive days. It was found that animals between 18 and 30 
days of age take longer to extinguish the emotional reac- 
tion than adult animals. 

It is concluded that the open-field test serves as a 
useful measure for distinguishing the behavior of the rat, 
and that traumatic experience produces significant changes 
in behavior as measured by the open-field test in the pe- 
riod from 18 to 30 days of age. . 

Microfilm $2.00; Xerox $4.20. 77 pages. 


MOTOR CONFLICT AS A FUNCTION 
OF AMOUNT OF TRAINING 


(L. C. Card No. Mic 59-5706) 


Jean Ruth Eddy, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Alfred Castaneda 


Conflict, as defined by the competition of incompatible 
response tendencies, was investigated as a function of 
amount of training on the competing tendencies. In a se- 
lective learning task employing a correction procedure 84 
Ss were trained to press one button when a large circle 
was presented as a stimulus, and a second button when a 
small circle was presented. Performance of the correct 
selective response, designated R,, was always followed 
by performance of an instrumental response, designated 
R;, which consisted of pulling a handle down a 12 inch slot. 
Training in the selective situation was varied between 
three groups, designated the Low, Medium, and High groups. 
Training on the instrumental response was the same for 
all Ss. For each S the large and small circles were pre- 
sented on an equal number of trials. 

Three conflict trials were administered. On these 
trials a circle was presented which was assumed to 
be halfway between the large and small circles on a 
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psychological scale of size. It was assumed that the re- 
sponse tendencies generalized from the large and small 
circles would be equal at the midpoint, and that the 
strength of the generalized tendencies would vary posi- 
tively with amount of training. Therefore, it was expected 
that the test stimulus would arouse competing tendencies 
which were of equal strength within the training groups, 
but which varied in level of strength between the training 
groups. For half the Ss in each group the large circle was 
presented on each pre-conflict trial, and for the other half 
the small circle was presented. A pre-conflict trial re- 
fers to that trial immediately preceding a conflict trial. 

The response measures of major interest were speed 
of responding on R, (button-pushing), and speed of respond- 
ing on R, (handle-pulling). The speed with which S reached 
for the handle after pressing the correct button, desig- 
nated R2, was also recorded. 

Conflict was inferred from a change in speed of re- 
sponding from the pre-conflict to the conflict trials. It 
could be inferred that conflict increased with training, if 
speed of responding on R, decreased on the conflict trials, 
with the magnitude of the decrement increasing as amount 
of training increased. The results indicating a significant 
decrement in response speed from the pre-conflict to the 
conflict trials support the inference that conflict did occur. 
However, the results indicated that only when the large 
circle was presented before the second conflict trial did 
the change in response speed vary with training. Although 
decrements in response speed were greater for the High 
group than for the Low group, this trend was not consistent 
since the Medium group showed an increment in response 
speed on the conflict trial. In general, the results of per- 
formance on R, failed to indicate that conflict increased 
as a function of amount of training. These results were 
discussed in terms of a possible inequality in the strength 
of the competing tendencies. 

A plot of the speed of responding on R, failed to reveal 
any systematic changes from the pre-conflict to the con- 
flict trials. 

Assuming that a conflict-produced drive would ener- 
gize a response occurring immediately after conflict, it 
could be inferred that conflict produced a drive increment 
if speed of responding on R, increased on the conflict 
trials. If the magnitude of the speed increments varied 
positively with amount of training, it could also be inferred 
that the drive increment varied with the strength of the 
competing tendencies. The results indicating that speed of 
responding on R, decreased significantly from the pre- 
conflict to the conflict trials, failed to'support either of 
these inferences. These results were discussed in terms 
of the possible effect of competing responses. 

Microfilm $2.00; Xerox $5.00. 97 pages. 


GUSTATORY RESPONSES IN THE 
MEDULLA OBLONGATA OF THE RAT 


(L. C. Card No. Mic 59-4344) 
Bruce Peter Halpern, Ph.D. 
Brown University, 1959 


Electrical activity was recorded in the medulla ob- 
longata of the rat following taste stimulation. Multi-unit 





recording combined with an electronic integrator was 
employed in thirty preparations. Two chorda tympani 
nerve preparations were studied for comparative pur- 
poses. The anterior tongue taste area in the rostral me- 
dulla was found to lie in the cephalic pole of the fasciculus 
solitarius as determined by histological study. Combined 
anterior -posterior tongue and exclusively posterior tongue 
chemical responses were found caudad, median and dor- 
sal to the anterior tongue region. These latter response 
sites correspond to the location of the caudal portion of 
the solitary nucleus, but their anatomical locations were 
not confirmed histologically. 

Many bulbar electrode placements were responsive to 
both chemical and mechanical stimulation of the tongue, 
and mechanical stimulation of the face, but bulbar sites 
exclusively responsive to gustatory or to mechanical stim- 
ulation were also found. Chemical stimulation of the an- 
terior tongue yielded the same overall response functions 
in both the chorda tympani nerve and the medulla. Pos- 
terior tongue stimulation with quinine hydrochloride gave 
larger bulbar responses than did sodium chloride stimu- 
lation. 

The sucrose function recorded in the anterior tongue 
region showed an increase in response magnitude, rela- 
tive to sodium chloride, with greater electrode depth. 
Large sucrose responses were found only within a narrow 
bulbar region. Such differences in sucrose response are 
suggestive of spatial representation for stimulus quality 
within the bulbar taste region. 

Mixtures of sucrose and acetic acid, and of sodium 
chloride and potassium chloride, did not show algebraic 
summation of the separate responses to the components 
in the bulb as contrasted with the more nearly complete 
summation in the chorda tympani nerve. It was suggested 
that partial occlusion of the responses to a mixture may 
occur at the first gustatory afferent synapse (nucleus of 
the fasciculus solitarius). These results were discussed 
in relation to the psychophysical responses to taste mix- 
tures in man. Microfilm $2.00; Xerox $4.20. 77 pages. 


AN EMPIRICAL INVESTIGATION OF THE EFFECTS 
OF NONNORMALITY UPON THE SAMPLING 
DISTRIBUTIONS OF THE PRODUCT MOMENT 

CORRELATION COEFFICIENT 


(L. C. Card No. Mic 59-5337) 


Howard F. Hjelm, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Robert A. Davis 
The research was performed pursuant to a contract 
with United States Office of Education. 
F urpose 


The purpose of the study was to investigate empirically 
the effects of nonnormality upon sampling distributions of 
product moment correlation coefficients. 


Procedure 


Populations of ten thousand were established. A pop- 
ulation having approximately no correlation and one having 
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substantial correlation were established for the following 
forms: normal, rectangular, leptokurtic, slightly skewed, 
and markedly skewed. The ten populations were punched 
onto one set of ten thousand IBM cards. The cards were 
randomized by ordering four columns of random @igits. 
Samples were obtained by repeatedly counting off the de- 
sired number of cards. Sampling was without replacement 
and to exhaustion. The deck was reordered by using four 
additional columns of random digits and samples counted 
off. This was repeated twenty-four times in order to ob- 
tain the desired number of samples. By having ten pop- 
ulations on one deck the populations were sampled simul- 
taneously. Sample sizes 15, 30, and 90 were obtained 
concurrently. The first two samples of size fifteen com- 
prised the first sample of size thirty, the first three 
samples of size thirty comprised the first sample of size 
ninety. Sampling distributions for sample sizes 15, 30, 
and 90 were established for the populations. Sampling 
distributions for sample sizes 15, 30, and 90 were estab- 
lished for the populations. Sampling distributions consisted 
of 15,984 coefficients for sample size fifteen, 7,992 for 
size thirty, and 2,664 for size ninety. Sampling and cal- 
culating were done by IBM 650. 

The distributions were compared with theoretical and 
obtained distributions from normal populations. Fisher’s 
transformations were used in establishing theoretical dis- 
tributions. Obtained and theoretical distributions were 
tested for goodness of fit using Kolmogorov-Smirnov tests. 
Numbers of coefficients equal to and more extreme than 
Y.o05» T.025> T.975) ANd £99, were tabulated. 


Conclusions 


Several general observations which emerged from this 
study are as follows: 

1. When there was essentially no correlation in the 
populations, the shape of the distributions generally con- 
formed to their theoretical distributions. However, there 
was a marked tendency for the distributions to deviate 
from that based on the normal population when there was 
substantial correlation. 

2. Since the distributions from the nonnormal popula- 
tions did not deviate from the theoretical in the same 
manner or to the same extent, it was impossible to gen- 
eralize as to the effects of nonnormality for all types of 
nonnormality. 

3. There was a tendency for distributions from skewed 
populations to contain unequal numbers of significant co- 
efficients in the negative and positive tails. 

4, There was no consistent tendency for sample size 
to cause the distributions to deviate from or to conform 
to theoretical distributions when the population correlation 
was essentially zero. However, when the population cor- 
relation was substantial, increased sample size caused 
increased deviations of distributions based on nonnormal 
populations from those based on normal. 

5. There was a tendency for discrepancies to be 
greater at the .01 level of significance than at the .05 level. 
This could not necessarily be interpreted as a general rule 
that discrepancies would be greater for more stringent 
levels of significance and smaller for less stringent levels. 

6. Some distributions contained too many significant 
coefficients in extreme areas of the tails and too few in 
less extreme areas. Some contained too few significant 
coefficients in extreme areas of the tails and too many in 





less extreme areas. Others contained too many significant 
coefficients in one tail and too few in the other. Due to 
inconsistencies in the effects of nonnormality upon the 
tails, it was not possible to simply adjust the level of sig- 
nificance to take into account the effects of nonnormality. 
Microfilm $2.75; Xerox $9.40. 209 pages. 


THE INCENTIVE VALUE OF SOCIAL STIMULI 
FOR PRESCHOOL CHILDREN 


(L. C. Card No. Mic 59-5717) 


Frances Degen Horowitz, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Boyd R. McCandless 


It was hypothesized that social stimuli would have more 
incentive value than non-social stimuli for preschool chil- 
dren, and that two types of social stimuli would differ in 
incentive value. A blue stimulus card served as the non- 
social stimulus and was perceived as a blue light. A pic- 
ture of a neutral peer and a picture of a best friend were 
the social stimuli employed. It was predicted that the 
picture of the best friend would have more incentive value 
than the picture of the neutral peer. 

Incentive value was defined by three response measures 
taken during the experimental situation: length of time 
spent in the experimental situation, total number of stim- 
ulus exposures, and rate of response. An operant rate of 
response was obtained just prior to the experimental sit- 
uation. 

A lever pulling apparatus was employed. Every third 
lever pull exposed a blue light or a picture of a neutral 
peer, or a picture of a best friend. The stimulus thus ex- 
posed was constant for any given S. The stimulus for each 
S who received a neutral or best friend picture was chosen 
from the results of a picture sociometric. In a few cases 
where the picture sociometric results were unreliable, 
teacher judgments were used to determine the stimulus 
choice. 

Ss were 54 preschool children from the Iowa Child Wel- 
fare Research Station Laboratory Preschool. They were 
divided into three treatment groups, counterbalanced for 
sex and age. Age groups were determined by Ss who fell 
above or below the median age within each sex group. The 
median for girls was 4 years, 6 montns and for boys was 
4 years, 8 months. The three treatment groups were des- 
ignated as Light Group, Neutral Friend Group and Best 
Friend Group. Ss in the Light Group saw a blue light every 
third lever pull. Ss in the Neutral Friend Group saw a 
picture of a preschool peer with whom they did not gener- 
ally play but for whom there had been no overt expression 
of dislike. Ss in the Best Friend Group saw a picture of 
their best friend. 

All Ss were instructed to pull the lever in order to see 
something. They were told they could cease operating the 
lever whenever they wished. The E then left the experi- 
mental room but was accessible and visible in the next 
room which was separated from the experimental room by 
a wire mesh screen. S could see E if he (S) turned around. 

Analyses of variance of the experimental response 
measures indicated significant results in the predicted 
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direction for younger Ss on two of the three response meas- 
ures: total time spent in the experimental situation and 
total number of stimulus exposures. Older Ss showed no 
differences between treatment groups on any of the re- 
sponse measures. Older Ss showed an overall higher rate 
of response in both the operant and experimental meas- 
ures than younger Ss. 

The results suggest support for the hypothesis at the 
younger age level only. That is, social stimuli had more 
incentive value than non-social stimuli and within the class 
of social stimuli a picture of a bestfriend had greater in- 
centive value than a picture of a neutral friend. Lack of 
support for the hypothesis at the older age level may be 
due to the differential symbolic representation of a picture 
for the two age groups. Other factors that may account 
for the age differences may be interest in the lever pulling 
task, fatigure, skill in manipulation of the lever, or greater 
sophistication in experimental situations on the part of 
older Ss. Microfilm $2.00; Xerox $4.00. 72 pages. 


LEARNING AND PERFORMANCE AS FUNCTIONS 
OF RATION SIZE, HOURS OF DEPRIVATION, 
AND EFFORT REQUIREMENT. 


(L. C. Card No. Mic 59-4807) 


Glen Donald Jensen, Ph.D. 
Northwestern University, 1959 


Ninety rats, assigned to 45 experimental conditions, 
were given 60 rewarded trials ina T -maze. The design 
was a 5 by 3 by 3 factorial with 2 Ss per cell. Three sizes 
of daily food ration were varied over a one-week period. 
The three sizes of ration were 6, 8, and 10 grams. There 
were three conditions of deprivation, 1, 5, and 22 hours. 
There were 5 conditions of effort requirement defined in 
terms of angle of maze incline. The angles used were 0, 
2.93, 5.80, 8.67, and 11.5 degrees. 

The ration-size and hours-of-deprivation variables 
both produced significant effects upon acquisition running 
speed and latency of running. The effort-requirement 
variable gave no suggestion of a main effect. No signif- 
icant interaction effects were found. None of the variables 
produced a significant effect upon choice behavior. 

The results of the present study were compared with 
the results of other investigators. The implications of the 
results of the present study upon motivational aspects of 
present-day learning theories were outlined. 

Microfilm $2.00; Xerox $3.60. 65 pages. 











CONCEPT IDENTIFICATION AS A FUNCTION OF 
THE AMOUNT OF IRRELEVANT INFORMATION 
IN SIMULTANEOUSLY PRESENTED VISUAL 
AND AUDITORY SIGNALS 


(L. C. Card No. Mic 59-5794) 


Daniel Smersh Lordahl, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor E. James Archer 


Performance in a concept identification task was stud- 
ied as a function of the amounts of simultaneously pre- 
sented auditory and visual irrelevant information. The 
results from previous research with visual stimuli sug- 
gested that performance would degrade linearly with in- 
creases in the amount (in bits of information) of irrelevant 
visual information or with increases in the amount of ir- 
relevant auditory information. In addition, the interaction 
of these two variables was studied in order to determine 
if information from these two senses combined, in this type 
of task, in a non-linear fashion. 

Groups of two Ss were randomly assigned to each of 48 
conditions. The design employed was a 4x4x3 factorial 
with 4 levels (0, 1, 2, and 3 bits) of irrelevant visual in- 
formation, 4 levels (0, 1, 2, and 3 bits) of irrelevant aud- 
itory information, and 3 problems (1 auditory and 1 visual 
bit of relevant information ineach problem). __ 

The Ss were instructed to try to correctly assign each 
stimulus (consisting of both an auditory and a visual por- 
tion) to one of two categories by depressing one of two 
lever-action switches. Immediate feedback was given via 
two lights in front of S. All Ss received 192 trials with a 
short rest interpolated in the middle of training. The Ss 
worked independently of one another. % 

The information contained in the stimuli was controlled 
by varying the number of bi-leveled dimensions used under 
each treatment. Presentation of stimuli and recording of 
responses were automatically controlled. 

The major results of the study were: 


1. As the amount of irrelevant visual information was 
increased, performance degraded in a linear manner. 


2. The variation in the amount of irrelevant auditory in- 
formation did not significantly affect the number of 
errors made by the Ss. 


3. The number of correctly identified positive instances 
of the concept (a measure of the degree of complete 
solution) significantly decreased as a linear function 
of the amount of irrelevant visual information and as 
a linear function of the amount of irrelevant auditory 
information. 


4. No significant interaction between amounts of visual 
and auditory irrelevant information was obtained. 


The distributions of the types of errors made by the 
Ss gave strong evidence that the Ss responded primarily 
on the basis of the visual stimuli and tended to ignore the 
auditory stimuli. 

Implications of these results for statistical learning 
theory treatments of concept identification were discussed. 
Suggestions were made for future research to isolate the 
variables which caused the different effects of irrelevant 
visual and irrelevant auditory information. 

Microfilm $2.00; Xerox $3.00. 57 pages. 
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THE EFFECT OF ANESTHETICS ON PATTERNS 
OF CORTICAL RECOVERY FROM AUDITORY 
FATIGUE IN THE CAT 


(L. C. Card No. Mic 59-3479) 


Malcolm Forbes MacDonnell, Ph.D. 
The Florida State University, 1959 


The sensitivity of the auditory system at the level of 
the auditory cortex was measured before and after ex- 
posure of the ear to intense binaural stimulation. The 
momentary sensitivity of the cortex was indicated by the 
size of cortical potentials aroused by brief tonal pulses 
delivered to the ears of the subjects. 

A total of 22 cats was employed for the entire study. 
Changes in the pattern of cortical recovery from auditory 
fatigue in these animals were studied under a number of 
different experimental conditions. In one series of experi- 
ments, cortical recovery was measured as a function of 
the intensity of the fatiguing exposure tone. In another 
series, duration of the exposure tone was varied. In yet 
another series of experiments, a comparison was made 
between the cortical recovery patterns of animals under 
different types of anesthetics as exposure intensity was 
varied. Finally, recovery patterns were measured as a 
function of type of anesthetic and level of induced narco- 
sis, with stimulus conditions constant. 

In light Chloralose anesthesia, post-exposure enhance- 
ment of the evoked potentials occurred which was posi- 
tively related to both intensity and duration of the exposure 
tone. Increase in depth of Chloralose anesthesia was ac- 
companied by a decrease in post-exposure enhancement. 
In deep Chloralose anesthesia, post-exposure depression 
preceded enhancement and became more severe as depth 
of anesthesia increased. 

In light Nembutal anesthesia, there occurred a post- 
exposure enhancement preceded by a depression. Increas- 
ing depth of anesthesia quickly obliterated enhancement 
and brought about a progressively more severe post- 
exposure depression. Enhancement under Chloralose was 
considerably greater than under Nembutal, 

The results of this study were related to the phenom- 
enon of post-tetanic potentiation. A possible physiological 
basis for the psychological auditory recovery curve was 
discussed in terms of the simultaneous operation of con- 
flicting fatigue and facilitation processes. 

Microfilm $2.00; Xerox $3.60. 63 pages. 


SETS OF PROBABILITY FUNCTIONS RELATING 
SOLUTION OF A DISCRIMINATION PROBLEM IN 
MACHINE OPERATION TO THE NUMBER OF 
PRIOR TRIALS ON AN INSOLVABLE PROBLEM 


(L. C. Card No. Mic 59-3481) 


Henry Benjamin Matty, Jr., Ph.D. 
The Florida State University, 1959 


Varied amounts of experience with an insolvable prob- 
lem were given 160 college students. The effect of this 
experience on the probability of solution of a discrimina- 
tion problem in machine operation was determined for 
five criteria of solution. 
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The machine used to provide both the insolvable prob- 
lem and the discrimination problem, was a black box, on 
the front of which were displayed two indicator lights, two 
pushbuttons, and a row of colored paper dots associated 
with each pushbutton. The colored dots were changed once 
after each trial. Their order of appearance was random 
except for the restriction that the rows were always of 
unlike number and unlike color. 

The response alternatives were operating pushbuttons 
associated with dots of particular colors. The opportunity 
for either alternative was present on every trial. The 
outcomes were the immediate lighting of an indicator light, 
one of which was amber and labeled “correct”, and the 
other of which was red and labeled “wrong”. A buzzer 
signified the start of atrial. Subjects were instructed to 
try to turn on the amber light at each sound of the buzzer. 
They were also told that if they made a mistake, they would 
turn on the red light. On every trial, one response was 
followed by an outcome. 

During the insolvable problem, the “correct” outcome 
had a probability of occurrence of .25 and the “ wrong” out- 
come had a probability of occurrence of .75. The outcomes 
were pre-arranged, and were independent of the responses. 
During the discrimination problem, the desired response 
alternative was always followed by a “correct” outcome 
and the other response alternative was always followed by 
a “wrong” outcome. 

Subjects were divided, by a chance procedure, into 
groups of 40. One group was given only the discrimination 
problem, while the other groups were first given 64, 128, 
and 256 trials, respectively, on the insolvable problem... 
The insolvable problem was followed immediately by the 
discrimination problem, without notice being given to the 
subjects. All subjects performed the tasks individually. 
The data recorded were the trial numbers on which each 
subject’s cumulative rate of correct response reached 
each of the five criteria of solution. The probability of 
solution was obtained by a least squares fit of an exponen- 
tial function to the recorded data by group and criterion, 
making 20 functions in all. 

Although it did not hold for some combinations of 
(a) small differences in amount of insolvable problem ex- 
perience and/or (b) less strict criteria of solution and/or 
(c) small number of trials on the discrimination problem, 
the general relationship revealed by comparison of the 
functions was that probability of solution varied inversely 
with the amount of insolvable problem experience. 

Since the insolvable problem used was a conditioning 
situation for which no name is readily available, the term 
“neutral conditioning” was suggested, “neutral” implying 
equal reinforcement of mutually exclusive and exhaustive 
response alternatives. According to Estes’ statistical 
theory of learning and Bush and Mosteller’s stochastic 
model for experimenter-subject - controlled events, such 
neutral conditioning should have no effect on later condi- 
tioning, since equal reinforcement should maintain the 
relative response probabilities at the original levels. These 
data suggest that two assumptions, made by those writers, 
do not both hold as widely as they were thought to. It would 
seem that when neutral conditioning is followed by instru- 
mental conditioning, either their fitted constants do not 
remain constant throughout the experiment, or else the 
assumption of a Markov process is valid only when a yet 
unspecified variable is controlled. 

Microfilm $2.00; Xerox $3.00. 34 pages. 
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THE RELATIVE STRENGTH OF SECONDARY 
REINFORCERS AS A FUNCTION OF TWO 
PARAMETERS: DEPRIVATION AND HABIT STRENGTH. 


(L. C. Card No. Mic 59-5435) 


Raymond Castleton Miles, Ph.D. 
The Ohio State University, 1954 


Most learning experiments in the animal laboratory 
utilize a direct primary reinforcer such as food or water 
as an incentive. However, a stimulus which is not orig- 
inally a reinforcing one can become a reinforcer by re- 
peated associations with one that is. Since learned goals 
are dominant in human behavior this principle of secondary 
reinforcement has been recognized as an important de- 
velopment. 

The majority. of the investigations of secondary rein- 
forcement have been concerned with demonstrating the 
phenomenon under a variety of different problems and con- 
ditions. There have been few functional studies with the 
purpose of indicating which variables determine the strength 
of a secondary habit. It would be very useful in general 
reinforcement theory if the many investigations based 
upon primary reward could be generalized in part to the 
acquisition of secondary rewards. A reasonable start 
would be the parameters which have been rather thoroughly 
investigated with primary reinforcement. 

The purpose of the present investigation was to ascer- 
tain how secondary habit strength varies along two dimen- 
sions: habit strength, or number of pairings with primary 
reinforcement, and deprivation. 


Method 


The apparatus was a modified Skinner box, double- 
walled, insulated and almost completely light tight. When 
the bar inside the box was depressed a magnetic release 
mechanism, emitting a sharp click, would deliver one pel- 
let of food. A green 74 watt light bulb located 12 inches 
above the food tray would also be turned on by the bar 
press and remain lighted as long as the bar was held down. 

Two magnetic counters, placed on a table outside of 
the Skinner boxes, cumulatively recorded the number of 
' bar presses for each box. Responses were also recorded 
on a Phipps and Bird kymograph, Model No. A70-140, 
which traced a continuous record. This record was used 
to ascertain when the extinction criterion was met. 

After 15 days of pretraining, during which the animals 
were handled and adjusted to a deprivation schedule, con- 
ditioning began. A bar press by the subject would turn on 
a light and release a food pellet accompanied by the click 
of the delivery mechanism. 

The experimental subjects were male rats, 80 albino 
and 400 hooded. Both albinos and hoods were equally rep- 
resented in all experimental conditions. The age range 
was from 100 to 150 days with the median age approxi- 
mating 120 days. 


Reinforcement Parameter 

The 240 subjects were randomly assigned to six 
groups. Each group consisting of 40 animals obtained 
either 0, 10, 20, 40, 80, or 160 reinforcements. Since the 
maximum number of pellets consumed in one session was 
approximately 100, the 160 reinforcement group obtained 





their food pellets over two days, 80 during each session. 






The animals underwent extinction on the next day after 
conditioning. Each group, now categorized on the basis of 
the number of primary reinforcements obtained, was fur- 
ther subdivided. Half of the animals extinguished with the 
light and the click of the delivery mechanism and the 
remaining subjects ineach group underwent extinction with- 
out the secondary reinforcers. All animals were pre- 
trained and conditioned under 21 hours of food deprivation. 
They underwent extinction with 20 hours of deprivation. 
The criterion of extinction was four minutes without a 

bar press. 


Results 


Bartlett’s test for homogeneity of variance was first 
applied to all of the extinction data. The chi square value, 
significant beyond the 1 per cent level, indicated hetero- 
geneity of variance. Because of this finding and the rel- 
atively large variance, the median was used as the measure 
of central tendency. 


Primary Reinforcement Group 

In all instances, the median of the group extinguishing 
without the secondary reinforcers was lower than the cor- 
responding group which had the light-click stimulation 
during extinction. 

Each pair of the 12 groups assigned along the rein- 
forcement dimension represented a random selection of 
subjects. The probability of the secondary reinforcement 
group being superior at all six reinforcement levels was 
obtained through expanding the Binomial Therom. 

This analysis, P = .02, indicated an over-all reliable 
trend, but gave no indication of how significant individual 
group differences are. Because the assumption homoge- 
neity of variance was not fulfilled, the Mann-Whitney U 
test was employed to test the significance of each group 
difference. Since the phenomenon of secondary reinforce- 
ment is well established, a directional hypothesis was 
used. Therefore, the U test was applied as a one-tailed 
test. The probability level of each difference for the 0, 
10, 20, 40, 80, and 160 reinforcement groups was .51, .62, 
.98, .88, .97, and .98 respectively. The relative contribu- 
tion of the secondary reinforcing stin.uli to over-all habit 
strength yielded a negatively accelerated curve which is 
typical of many learning functions. Inspection of the data 
indicated that the secondary reinforcers increased total 
habit strength a constant proportion throughout the habit 
strength parameter. 


Deprivation Group 

The identical analysis used for the reinforcement di- 
mension was also applied to deprivation. Expansion of the 
binomial theorem again yielded a P value of .02 as an in- 
dication of the over-all trend. The Mann-Whitney U test 
was applied and the probabilities relating to the various 
deprivations 0, 24, 5, 10, 20, and 40 were .57, .59, .68, 
.83, .97, and .96 respectively. As was the case with habit 
strength the secondary reinforcers increased total habit 
strength by a constant proportion throughout the depriva- 
tion parameter. 


Discussion 


The superiority of all the groups extinguishing with the 
secondary reinforcers indicates the existence of this 
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phenomenon over the habit strength dimension. The 
growth of this secondary habit follows a negatively accel- 
erated rate in a manner typical of many learning situa- 
tions. 

The contribution of the two stimuli isolated as second- 
ary reinforcers seems to be a constant proportion of the 
total habit strength throughout the reinforcement dimen- 
sion. 

The generality of this finding awaits further investi- 
gations. It is attractive to extrapolate these results by 
assuming each stimulus in a large population of conditioned 
secondary reinforcers contributes to total habit strength 
at a negatively accelerated rate as over-all habit strength 
develops. If this occurs, total habit strength may be no 
more than the combined effects of these many stimuli 
which are conditioned as secondary reinforcers. 

Many of the above statements also apply to the depri- 
vation function. The secondary reinforcement group was 
superior throughout. The number of responses emitted 
during extinction increased at a negatively accelerated 
rate as deprivation became longer. Finally, the propor- 
tion of the responses attributed to the presence of the sec- 
ondary reinforcers was also relatively constant. Perhaps 
deprivation functions to activate the animal so that all 
stimuli components of a habit are given a boost. 

The probabilities along this parameter are lower than 
those of the habit strength function. This may indicate 
that it is more difficult to predict behavior change by ma- 
nipulating deprivation. 

Since Hull’s system is based upon reinforcement, 
whether primary or secondary, it seems reasonable that 
he could assume that his postulates also apply for habits 
based upon either reinforcement dimension, Therefore, 

a systematic relation such as appeared here could cer- 
tainly fit into his theoretical structure. 
Microfilm $2.00; Xerox $3.00. 47 pages. 
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THE EFFECTS OF NONREINFORCEMENT ON 
RESPONSE STRENGTH AS A FUNCTION OF 
NUMBER OF PREVIOUS REINFORCEMENTS 


(L. C. Card No. Mic 59-5730) 


Ronald Keith Penney, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Alfred Castaneda 


The present investigation studies the effects of non- 
reinforcement on response speed as a function of the num- 
ber of reinforcements prior to nonreinforcement. Eighty- 
eight kindergarten children were trained to manipulate a 
lever (R,) and receive a marble. Approximately 10 seconds 
later a second lever (R,) was manipulated and another 
marble was received. Differential training on R, was in- 
terspersed amongst this R,-R, reinforcement sequence, 
The Hi-Habit group received nine more R, trials than did 
the Lo-Habit group. During the test series, the Hi-Habit 
and Lo-Habit groups were randomly divided into two 
groups--an experimental group and a control group. As in 
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the training series, Ss responded in an R,-R, sequence, 
However, for the experimental groups a marble was omit- 
ted following an R, response on 12 of the 18 test trials. 
The omission of the customary reward was referred to as 
a nonreinforced trial. The control groups continued to re- 
ceive a marble after each R, response. The time it took 
S to begin to manipulate R 2 after a signal was presented 
was recorded on each trial and referred to as starting 
time. Movement speed was also recorded on each trial 
and referred to the time it took to manipulate R,. 

The Hi-Habit experimental group showed reliably 
faster mean movement speeds over the nonreinforced 
trials relative to the reinforced trials when the differences 
in mean movement speeds were compared for all groups. 
In addition, the mean movement speeds of the Hi-Habit ex- 
perimental and control groups were compared over the 
nonreinforced trials and comparable trials. The experi- 
mental group was found to perform significantly faster 
over the first and last three nonreinforced trials. The 
Lo-Habit groups did not show any nonreinforcement effect 
over the test series. 

Comparable analyses were conducted over the starting 
speed data. The Lo-Habit control group showed reliably 
faster mean starting speeds over the reinforced trials 
relative to the nonreinforced trials when differences in 
mean starting speeds were compared for all four groups. 
The Hi-Habit groups did not show any nonreinforcement 
effect over the test series. 

It was suggested that both the movement speed data 
and the starting speed data were consistent with a motiva- 
tional interpretation of the nonreinforcement, provided the 
concept of competing responses was utilized in this inter- 
pretation. Microfilm $2.00; Xerox $3.00. 59 pages. 
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Adviser: Harold H. Kelley 

A consideration of Festinger’s “Theory of Social Com- 
parison Processes” and Schachter’s experiments concerned 
with anxiety and affiliation led to the proposition that un- 
clarity regarding the validity of an opinion is a source of 
affiliative tendencies. Specifically, it was hypothesized 
that people who are uncertain about the correctness or 
validity of an opinion which they hold, and do not find read- 
ily available objective criteria by which to evaluate that 
opinion will want to affiliate with other people for the pur- 
pose of comparing that opinion with those others. 

An experiment was conducted to test this hypothesis. 
All subjects were asked to give an opinion on an issue on 
which their interest had been aroused. Subjects’ oppor- 
tunities to evaluate the validity of their opinions were ma- 
nipulated experimentally by providing them with different 
levels of evaluative information. Subjects were then asked 
to volunteer to join a discussion group to talk about the 
issue on which they had given their opinions, It was pre- 
dicted that affiliative tendencies (interest in joining a dis- 
cussion group) would vary inversely according to the 
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adequacy of the evaluative information which had been pro- 
vided. The hypothesis received strong support; affiliative 


tendencies in the four conditions were ordered as predicted. 


Differences were significant beyond the .001 level of con- 
fidence. 

Another hypothesis, based on Schachter’s findings in 
his anxiety and affiliation experiments was that early born 
(first and only) subjects would exhibit greater differences 
in affiliative tendencies between conditions than would 
later borns. The interaction between birth order and con- 
dition was significant beyond the .01 level of confidence. 

Microfilm $2.00; Xerox $4.60. 86 pages. 


THE ROLE OF REDUNDANCY IN THE 
DISCRIMINATION OF VISUAL FORMS 


(L. C. Card No. Mic 59-5444) 


Maurice Rappaport, Ph.D. 
The Ohio State University, 1954 


The factor of redundancy was introduced into visual 
patterns consisting of four adjacent bar lengths in order 
to determine its affect on discrimination in a sorting task. 
In two experiments, using different samples of stimuli, 
the effects on sorting time were investigated for two types 
of redundancy and five degrees of redundancy. The two 
types of redundancy were mirror-image repetition and 
congruent repetition of the basic visual pattern. Redun- 
dancy was extended by contiguously duplicating the physical 
features of the basic stimulus so that there were 4, 6, 8, 
12, and 16 bars, respectively, representing five degrees 
of redundancy while holding the over-all area of all figures 
constant at two square centimeters. The five degrees of 
redundancy were presented to subjects in both the mirror- 
image and the congruent form. 

In a third experiment a comparison was made between 
the effects of the extent of redundancy (the number of bars 
present in a figure) and the effects of size of detail (the 
width of a bar in a figure). A fourth experiment investi- 
gated the role of redundancy in a situation where visual 
patterns were distorted by a constant level of superim- 
posed visual noise. 

The following conclusions are drawn from this series 
of experiments. (1) In a noise-free situation there is no 
significant difference between a mirror-image type of 
redundancy and congruent type of reduridancy when both 
types of stimuli are symmetrical about at least one axis. 
(2) For patterns of constant area sorting time increases 
with increased redundancy. (3) In a noise-free situation, 
sorting time increases as size of figure detail is de- 
creased even though the widths of the bars are supra- 
threshold at all times. In a noise-free situation there is 
no indication of an effect due to redundancy apart from the 
effect on sorting time that is attributable solely to changes 
in bar widths. (4) Where visual stimulus patterns of the 
type used in this study are combined with a random visual 
noise pattern, redundancy, in general, aids discrimina- 
tion, However, the relations between redundancy and 
noise are not yet sufficiently well defined to permit 
aecurate predictions to specific discrimination situa- 
tions, 

Microfilm $2.00; Xerox $5.40. 108 pages. 
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THE EFFECT OF CS PRESENCE DURING 
DELAY OF REWARD ON THE SPEED OF 
AN INSTRUMENTAL RESPONSE 


(L. C. Card No. Mic 59-5735) 


Morton Rieber, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Charles C, Spiker 


Three groups of kindergarten children were required 
to press a lever to the onset of a CS. Delivery of a trinket 
served as a reinforcer. Group DS experienced a delay of 
reward and the CS remained on during the delay interval. 
Group D also experienced a delay of reward, but the CS 
terminated with the response and was not present during 
the delay interval. Group I was reinforced immediately 
following the response and the CS terminated with the re- 
sponse. 

Two measures of response strength were recorded. 
Starting speed was a measure of the interval between onset 
of the CS and initiation of the response. Movement speed 
was a measure of the interval between initiation and com- 
pletion of the response. 

Results with the starting speed measure indicated that 
Group I responded significantly faster than Group D, and 
Group D responded significantly faster than Group DS. 

A comparison of Group D with Group I on movement 
speed indicated that there was no significant difference 
between these two groups. However, Group D had a sig- 
nificantly faster movement speed than Group DS. 

It was suggested that the major effect of delay of re- 
ward, in this situation, was to facilitate the association of 
competing responses with the CS. 

Microfilm $2.00; Xerox $3.00. 35 pages. 


THE EFFECT OF IONIZING IRRADIATION 
ON BEHAVIOR IN THE SKINNER BOX 


(L. C. Card No. Mic 59-3488) 


James Calvin Smith, Ph.D. 
The Florida State University, 1959 


The purpose of this experiment was to test the effects 
of X irradiation and gamma irradiation on the behavior of 
the rat in the Skinner Box. Seventy two male albino rats 
were trained in the Skinner Box and given five one hour 
periods on a variable interval schedule. The animals were 
divided into six split litter groups. One group received 
150 r. of X irradiation, one group 300 r. of X irradiation, 
one group 150 r. of gamma irradiation, one group 300 r. 
of gamma irradiation, and two groups served as control 
animals. Measures of bar presses and water intake were 
recorded during subsequent extinction trials. One hundred 
and twenty days after irradiation the animals were re- 
turned to the boxes for relearning and extinction trials. 
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On measures of bar presses, reinforcements, water 
intake and body weight it was shown that there is no dif- 
ference between the two dose levels. There is little evi- 
dence of a difference in behavior between irradiated and 
control animals. It was concluded that the behavior of 
adult rats in the Skinner Box is not effected by sub-lethal 
doses of irradiation. 

Microfilm $2.00; Xerox $5.00. 96 pages. 


EFFECTS OF REINFORCEMENT SCHEDULES 
ON EXTINCTION IN SEVERELY MENTALLY 
RETARDED CHILDREN 


(L. C. Card No. Mic 59-5342) 


Joseph E. Spradlin, Ph.D. 
George Peabody College for Teachers, 1959 


Major Professor: Rue L, Cromwell 


The purpose of the present study was to investigate 
three general problems. First, after a response has been 
established by partial reinforcement, what effect does the 
administering of a series of continuously reinforced trials, 
immediately thereafter, have on the resistance to extinc- 
tion? A second problem was concerned with how different 
percentages of reinforcement affected resistance to ex- 
tinction. Three different percentages of reinforcement 
schedules were studied--namely, 50, 75, and 100 per cent. 
A final problem concerned the effect: of various reinforce- 
ment schedules on spontaneous recovery. 

All subjects used in the present study were severely 
mentally retarded children between the ages 8 yr., 1 mo., 
and 18 yr., 0 mo., at the Parsons State Hospital and Train- 
ing Center. No child was used who had physical limita- 
tions which would interfere with his performance on the 
experimental task. Only subjects who received vocabulary 
quotients between 19 and 51 on the Peabody Picture Vo- 
cabulary Test (PPVT) were included in the study.. Twenty 
subjects were randomly assigned to each of the five follow- 
ing experimental groups: Group 1 (100 per cent) received 
24 continuously reinforced trials prior to extinction; 
Group 2 (75 per cent) was reinforced on 18 of 24 trials; 
Group 3 (50 per cent) was reinforced on 12 of 24 acquisi- 
tion trials; Group 4 was reinforced on 6 of 12 trials during 
the first half of the acquisition series, followed by 12 con- 
tinuously reinforced trials during the last half of the 
acquisition series; Group 5 received 12 reinforced trials 
during the first half of the acquisition series, followed by 
12 trials of which 6 were reinforced during the last half 
of the acquisition series. 

The apparatus consisted of a Gerbrands universal feeder 
mounted in a rectangular box standing upright on a table. 

A Lindsley manipulandum was mounted so that the knob 
protruded from the front of the box, A white metal chute 
led from the Gerbrands feeder to an opening directly above 
the knob. Rewards dropped down the chute and could be 
easily retrieved by the subjects. 

Following instructions in which the subject was told 
that he could obtain candy by pulling the knob, the subject 
was allowed to begin the acquisition series. The extinction 
series followed immediately after the acquisition series. 
When the subject reached the criterion for extinction, he 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


was told that he had to leave, but that he could come back 
the next day and pull the knob, The criterion for extinc- 
tion was a 39 sec. period in which the prescribed response 
did not occur, or if such a 30 sec. period did not occur 
prior to the end of the 10 min, extinction period, the total 
number of responses made by the subject was recorded, 
On Day 2 when spontaneous recovery was tested, the sub- 
ject was allowed to pull the knob as on Day 1; however, no 
reinforcements were received. 

The Kruskal Wallis analysis of ranks H test which is 
not affected by non-normality of distribution, was used in 
analyzing the data. The results offered no evidence for 
the prediction that a series of continuously reinforced 
trials following a partial reinforcement schedule reduces 
resistance to extinction. The results indicated that while 
continuous reinforcement results in less resistance to 
extinction than does partial reinforcement, there was no 
difference among partial reinforcement groups as a func- 
tion of different percentages of reinforcement. Finally, 
there were no significant differences among the five groups 
with respect to spontaneous recovery. 

Microfilm $2.00; Xerox $4.20. 79 pages. 


EFFECTS OF RETINAL IMAGE MOTIONS 
ON ACUITY 


(L. C. Card No, Mic 59-4356) 


Ulker Saniye Tulunay, Ph.D. 
Brown University, 1959 


The purpose of this experiment was to investigate acu- 
ity in the presence and absence of motions of the image 
across the retina. 

The small motions of the retinal image resulting from 
the fixational eye movements are known to provide rapid 
temporal changes of intensity over sets of retinal elements. 
This has sometimes been regarded as a dynamic mechan- 
ism for achieving the discrimination of detail smaller than 
would be expected from the separation between individual 
cone receptors. 

On the other hand, detail vision may be attributed to 
the differential effects of the intensity pattern on adjacent 
receptors. This static concept implies that motions of the 
eye may blur the image. Ratliff has shown that fixational 
eye movements are correlated with poor visual resolution 
of grating targets, and there is some evidence that the 
same holds for fine line targets, 

In the present experiments straight line, vernier, and 
grating targets were used, These targets were presented 
for several exposure times under stabilized image condi- 
tions where the image of the target stayed on the same 
retinal elements despite eye movements, and under con- 
ditions that were optically the same except that eye move- 
ments were allowed to produce normal motions of the 
retinal image. Two subjects were used. 

Both in the presence and absence of the retinal image 
motions, all acuity thresholds were found to decrease with 
exposure time up to about 0,2 second. 

The main result was that no appreciable differences 
were found between acuity performances with and without 
retinal image motions. 

This experiment seems to show (1) that image motions 
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are not necessary for good acuity, and (2) that image 
motions are not detrimental to acuity at least when good 
conditions of fixation are employed. 

Microfilm $2.00; Xerox $4.20. 80 pages. 


ACQUISITION AND EXTINCTION OF AN 
INSTRUMENTAL RESPONSE AS A FUNCTION OF 
PERCENTAGE REINFORCEMENT, MAGNITUDE 
OF REWARD, AND NUMBER OF 
ACQUISITION TRIALS. 


(L. C. Card No. Mic 59-5740) 


Allan Ray Wagner, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Kenneth W. Spence 


The acquisition and extinction of locomotor behavior 
in various segments of a straight alley were investigated 
as a function of percentage reinforcement (50% or 100%), 
magnitude of reward (.08g. or 1.0g.), and number of ac- 
quisition trials (16 or 60). Sixteen naive hooded rats were 
assigned to each of the eight groups in the 2 x 2 x 2 ex- 
perimental design. A 24-hr. inter-trial interval was ob- 
served during acquisition and during the 33 extinction 
trials which followed. 

The relative acquisition performance levels of partially 








and continuously reinforced Ss were found to depend upon 
the portion of training and the segment of the response 
chain that was observed. When the response measure was 
taken over the early segments (first and second 6 inches) 
of the 5-ft. alley, there was observed an initial superiority 
of the 100% Ss but an asymptotic superiority of the 50% 

Ss. When the response measure was taken over the final 

6 in. preceding the goal cup the superiority of the 100% 

Ss persisted over the entire course of acquisition. Large 
as compared to small rewards, in addition to producing 
higher over-all response speeds, also tended to produce 

a greater early-trials 50% decrement andagreater asymp- 
totic 50% superiority, although no statistical support for 
the latter tendencies was obtained. 

Of primary interest during extinction were the effects 
of size of reward and number of acquisition trials on the 
magnitude of the commonly obtained superiority of par- 
tially reinforced as compared to continuously reinforced 
Ss. The extinction results showed that whereas the ‘ par- 
tial reinforcement effect’ did not vary with number of 
prior acquisition trials, it was markedly greater following 
1.0g. than following .08g. rewards. The increased partial 
reinforcement effect with larger rewards reflected not 
only greater resistance to extinction of partially rein- 
forced Ss but also less resistance to extinction of continu- 
ously reinforced Ss with large as compared to small 
rewards. ¥ 

The acquisition and extinction results were considered 
in relation to frustration and incentive motivation theory. 

Microfilm $2.00; Xerox $4.00. 75 pages. 
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THE INTERACTION BETWEEN PROTESTANT 
CHURCHES AND THEIR SOCIAL ENVIRONMENT 
IN THE INNER CITY 


(L. C. Card No. Mic 59-5031) 


Moses Nathaniel DeLaney, Ph.D. 
Drew University, 1959 


STATEMENT OF THE PROBLEM 


This dissertation is a study of the interaction between 
Protestant churches and the inner city environment of 
metropolitan American communities. The recent history, 
nature, and consequence of this interaction is the main 
concern ofthis inquiry. There are two interrelated phases 
of the investigation, namely, a survey of the related liter- 
ature and a pilot study of this interaction in Newark, New 
Jersey, 1900-1958. 

The pilot study is delimited to six case history studies 
of churches, representing three denominations of diverse 
polity, viz., Presbyterian U. S. A., Protestant Episcopal, 
and Baptists of American Baptist Convention. The churches 
demonstrated two phenomena of interaction, namely, 
churches that remained in the inner city and those that 
relocated beyond the area. The major focus of the pilot 
study is upon the guiding principles which were operative 








in the churches while making the decision to remain in 
the inner city or to relocate beyond the area and the con- 
comitant consequences of the decision. 


METHODS, PROCEDURES, AND MATERIALS 


From the survey of related literature, two types of 
scientific studies emerged, namely, analytical studies of 
social interaction of Protestant churches and case studies 
in social interaction, Protestant, Roman Catholic, and 
Jewish. The results of findings were evaluated and sum- 
marized. From the generalizations derived, three hypoth- 
eses were formulated. Hypothesis A states the necessity 
of adaptation of Protestant churches in the inner city; 

B, seven patterns of behavior; and C, ten traits of effec- 
tive ministry to the inner city. 

The second phase of the inquiry was designed to test 
the validity of the hypotheses. For five reasons, Newark, 
New Jersey, commended itself for the pilot study. A min- 
imum of three out of four inner city traits from Census 
Tract Data was used in determining Newark’s inner city. 
Land-use changes, condition of housing, and population 
succession were indices of radical social changes. A 
graphic portrait was made of all ascertainable churches 
and missions of the three selected denominations between 
1900 and 1958. Three criteria used in the selection of 
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the churches were: Caucasian background, founded prior 
to 1900, and illustrated interaction in the two categories. 
A combination of historical records, a statistical lifeline, 
and a focused interview technique was used in the case 
histories. Thirty-four selected informants, or a range of 
4 to 9, were named by the pastors of the six churches ac- 
cording to stated criteria. Histories of the city and 
churches, public documents, minutes, annual reports, at- 
lases, articles, classic works in urban sociology and 
religio-social interaction were valuable resources, re- 
spectively, in studying the churches and the inner city of 
Newark. 


SUMMARY OF FINDINGS AND IMPLICATIONS 


Seven generalizations emerged from the survey of re- 
lated literature. They ranged from a description of the 
inner city as an area of some of the most radical social 
changes to six sets of factors that contributed to the adap- 
tation of Protestant churches in the inner city. 

The pilot study of interaction in Newark validated Hy- 
pothesis A concerning radical social changes and the 
necessity of adaptation of the churches. Seven out of 22 
Presbyterian churches (U. S. A.) remained in the inner 
city; three out of seven Protestant Episcopal churches 
were declared extinct; and only three out of ten Baptist 
churches, (A. B. C.) remained in the inner city. 

In varying aspects, the six case histories validated the 
hypotheses. From both phases of the inquiry, six impli- 
cations emerged: (1) the concept of a designated parish 
was a significant factor in the pattern of interaction for 
Protestant Episcopal churches; (2) the polyglot character 
of the inner city was reflected in the case histories of 
churches that remained in the inner city; (3) a special type 
of leadership for inner city churches was evidenced; 

(4) voluntary support was difficult to obtain except for the 
endowed church; (5) the spread of radical social changes 
indicated that relocation of a church may be only a tem- 
porary solution to its problem; and (6) six problems for 
further study were uncovered. 

Microfilm $6.80; Xerox $23.60. 536 pages. 





THE MEANING OF FAITH: A THEOLOGICAL 
AND PSYCHOLOGICAL STUDY. 
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Homer Large Jernigan, Ph.D. 
Northwestern University, 1959 


This dissertation proposes to answer two questions: 
“What are experiential processes involved in ‘having 
faith’ ?” and “Howdothese processes develop?” In order 
to answer these questions and to show their significance 
for pastoral theology and psychology the faith experience 
is first defined in a theological frame of reference, it is 
then interpreted in terms of a psychological theory of the 
nature and development of personality, and the correlation 
of both conceptual frameworks in the work of the pastor 
is illustrated by a case study. 

The introduction cites the ambiguity in much contem- 
porary usage of the word “faith,” and suggests that some 
clarification can be accomplished by building a “ bridge” 
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of communication between theological understandings of 
the faith experience and psychological contributions which 
are relevant to the nature and development of that experi- 
ence. Some of the problems involved in relating the two 
disciplines are discussed. Theologically, the study is 
limited to interpretations of faith within the Christian tra- 
dition, and the “ process” rather than the * content” of 
faith is emphasized. 

Part I begins with a survey of major historical em- 
phases in Christian thought concerning the nature of faith, 
Faith is viewed as trust, as a personal relationship, as a 
primarily intellectual response, as feeling, and as accep- 
tance of a state of being. Out of this survey two “working 
definitions” are formulated. Faith is defined as (1) “a 
personal relationship to a Christlike God, characterized 
by a trusting dependence upon God and manifested in a 
Christian quality of life,” and (2) “the acceptance of per- 
sonal existence before God.” A theological context for 
these definitions is sketched, and, within this context, 
faith is related to concepts of anxiety, love, hope, and 
knowledge. 

Part II attempts to focus psychological questions 
raised by Part I and to formulate approaches to these ques- 
tions which can be helpful both for the understanding of 
the nature and development of the faith experience and the 
use of such understanding by the pastor. The definitions 
of Part II and the nature of the minister’s task suggest the 
framework for the organization of data. A “ phenomenal 
field” theory of personality is formulated which is relevant 
to contemporary “person-centered” or “responsive” ap- 
proaches to pastoral counseling. Some of the develop- 
mental forces relevant to such a theory are outlined. A 
case history is used to illustrate the development of faith 
in the life of one person and to show how theology and psy- 
chology were correlated in the thought and work of the 
pastor who counseled with this person. 

The conclusions emphasize the importance of the bring- 
ing together of theological and psychological insights in 
the work of the pastor. The values and dangers of a cor- 
relational effort, as seen in this study, are noted. Some 
of the implications of the study for theology, psychology, 
the Church, and the pastor are suggested, and problems 
for further study are listed. 

Three appendices provide interpretations of “the tri- 
umphant faith of Jesus,” the developmental outline which 
was developed for Part II, and some psychological data 
for the case study. 

Microfilm $5.40; Xerox $19.00. 424 pages. 
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Writings by Henry Nelson Wieman, Edwin Lewis, and 
Paul Tillich are explored for elements constituting theories 
of natural evil. These elements are presented within the 
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contexts of their respective systems of thought, and the 
resulting positions on natural evil are critically compared 
from the standpoints of philosophical understanding and 
religious significance. 

Although all three thinkers hold that the ultimate ground 
of life’s polarities is in some sense knowable, the God of 
Lewis, the supernaturalistic dualist, is much more objecti- 
fiable and specifiable than the naturalistic, superpersonal 
God of Wieman or Tillich’s ground of being. 

All three hold that human experiences of limitation, 
contradiction, and negativity bespeak a ground of negative 
experience. For Wieman, it is brute forces in nature; for 
Tillich, nonbeing; and for Lewis, the Adversary. Divine 
transcendence over the ground of evil-to account for the 
priority of meaning and value in the world is less intel- 
ligible in Wieman and Tillich than in Lewis. The common 
ground of opposition between positive and negative powers 
is unexplained in all three. Lewis never explains the sur- 
viving unity of the totally discreative Adversary. Although 
Tillich’s insights into the nature of God’s redemptive im- 
manence are profound, both he and Wieman, unlike Lewis, 
fail to make plain the relation of the ultimate and imma- 
nent aspects of God. 

For all three, the fulfillment of human personality 
through a right relation to God is the criterion of values. 
Yet, only in Lewis do such personal values have any spec- 
ifiable rooting in a God described in personal terms. The 
relation of values to God is unintelligible in terms of 
Wieman’s superpersonal process or Tillich’s being-itself, 

Tillich has sought to explain the mingling of natural 
and moral evil in experience of his concept of the Fall. 
This is not utterly unlike Wieman’s concept of the idolatry 
of the created. Lewis’ concept of titanic forces battling 
over and in man, however, best illuminates experiences of 
natural evil. 

Lewis and Wieman have defined God as all-good and 
very powerful. Tillich has sought to define God as all- 
good and all-powerful. 

It is questionable whether the neat, dialectical ontology 
in Tillich or the concept of brute forces of nature in Wie- 
man can account for aspects of irrational viciousness and 
calculating aggressiveness in experiences of natural evil 
(described as works of demons, devils, and demon pos- 
session). The work of Lewis’ Adversary is meaningful 
at this point. 

God’s victory over evil in Jesus Christ and His final 
victory over evil in the eschaton seems uncertain in Wie- 
man, too certain in Tillich, and quite realistic and risk- 
filled in Lewis. 

Lewis’ language of devotion is often similar to his 
language of theoretical discussion. In Tillich and Wieman, 
too much that is asserted in the symbolism of worship is 
denied or doubted in theoretical exposition. 

According to all three thinkers, man is redeemed in 
the world of suffering and tragedy. A consistent God can- 
not disrupt natural stabilities or structures of human 
freedom. However, the enlargement of man’s natural 
knowledge by which man may predict and control nature is 
an aspect of redemption from natural evils. 

Tillich presents deep insights into the nature of the 
mystical, courageous confidence of redeemed man in God 
in spite of continuing doubt, guilt, and anxiety. Strangely 
missing in his thought is any ethical view which sees man 
as an active co-worker with a vicariously suffering God 
for the redemption of the world. 





Tillich presents a concept of presently qualitative 
“eterral life,” and Wieman, a concept of accumulative, 
social immortality. Both theories fail to account for the 
survival or fulfillment of the unique values which are in, 
or are, human personalities. Only Lewis presents mean- 
ingful concepts of eternal life and immortality. 

Microfilm $4.40; Xerox $14.80. 344 pages. 


A COMPARATIVE STUDY OF THE UNDERSTANDING 
OF MAN IN THE WRITINGS OF REINHOLD NIEBUHR 
AND JOHN DEWEY AND SOME IMPLICATIONS 
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Timothy Wayne Rieman, Ph.D. 
Northwestern University, 1959 


This is a comparative study of the understanding of 
man in the writings of Reinhold Niebuhr and John Dewey 
and an effort to discern some of the educational implica- 
tions of their conceptions of man. It is based on documen- 
tary research on primary resources pertaining to the 
nature of man and to Dewey’s educational philosophy. The 
educational implications of Niebuhrian theology were de- 
duced from his anthropology, gathered from statements 
relevant to education which were scattered throughout his 
writings, and gleaned from the writings of other theologi- 
ans or educators who share Niebuhr’s view of man and 
who have addressed themselves to educational philosophy. 

The results of this study show agreement in the thought 
of both Niebuhr and Dewey regarding the complexity of 
man’s nature and the difficulty of ascertaining accurate 
knowledge about himself, yet the study of man and his sit- 
uation is extremely important because of the crucial role 
that the view of man appears to hold in the determination 
of any educational philosophy. The study accentuates the 
need to give additional attention to the totality of man’s 
being so that the valuable but fragmentary knowledge about 
man obtained from the various academic disciplines may 
be integrated and man seen as a unitary figure. Both Nie- 
buhr and Dewey seek to explicate whole views of man. 

The study shows significant agreement and marked differ- 
ences in the understanding of man in their writings. The 
educational philosophies implicit in their views of man 
likewise show substantial similarities and sharp differ- 
ences, 

The conclusions indicate: (1) that considerable evi- 
dence exists to support the assumption that Niebuhr’s and 
Dewey’s views of man and the human situation largely de- 
termine their educational philosophies, (2) that both men 
agree on the existential matrix of the educative process, 
(3) that full agreement on educational philosophy is not 
necessary for cooperative educational efforts among those 
of differing viewpoints, (4) that the Christian idea of the 
nature, ends, content, and authority of education is largely 
undeveloped, and (5) that Dewey’s assumption that the ex- 
perimental method can be transferred from the natural 
sciences to the social sciences and function with the same 


efficacy is without sufficient evidence. 


Microfilm $5.20; Xerox $18.40. 406 pages. 
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A STUDY OF THE RELATIONSHIP BETWEEN 
ECCLESIASTICAL EFFECTIVENESS AND 
COMMUNITY OUTREACH IN TOWN AND COUNTRY 
METHODIST CHURCHES IN THE 
UNITED STATES--1957 


(L. C. Card No. Mic 59-4835) 


Sidney Edwin Sandridge, Ph.D. 
Northwestern University, 1959 


Supervisor: Rockwell C. Smith 


While the research reported in this study is carried on 
among churches and church groups, the results are sig- 
nificant for general group theory. Within a structural- 
functional framework, this study analyzes the social 
participation of town adhd country Methodist churches 
throughout the United States. The major hypothesis is 
that: Ecclesiastical effectiveness in town and country 
Methodist churches is positively correlated with community 
outreach, That is to say that churches that rate high on 
accepted measures of organizational and denominational 
effectiveness will tend to rate high on measures of com- 
munity participation and outreach. A secondary hypoth- 
esis is: As a church increases its services to its own 
members, its community outreach increases; as the num- 
ber of organizations and services which are designed to 
serve the church membership increases, its participation 
in community life becomes greater. 

The study makes use of two composite indices meas- 
uring the effectiveness of a local church in two areas of 
activity: (1) the area of organizational effectiveness, and 
(2) the area of social participation in the life of the com- 
munity. The two indices are called “the index of ecclesi- 
astical effectiveness” and “the index of community 
outreach,” respectively. 

The samples of churches studied are from two sources. 
There is an “effective church” sample which includes 297 
churches selected as effective bya clergyman ora layman 
in each annual conference. There is also a random sam- 
ple of all the town and country Methodist churches in the 
United States, which includes 207 churches. 

The data analyzed in the indices are taken from two 
sources: (1) statistics from the journals of individual 
Methodist annual conferences, and (2) questionnaires com- 
pleted by the pastors of the churches studied. The accu- 
racy of the journal and questionnaire data was tested by 
interviews and observations in twelve filed studies of se- 
lected churches. 

The methods of analysis consist mainly of Pearsonian 
correlations and comparisons of means of the indices 
among the samples. There are also comparisons among 
the samples on individual measures of ecclesiastical ef- 
fectiveness and of community outreach. In the area of 
organizational effectiveness, the churches were compared 
with the average church for their annual conferences. 

Analysis of the data led to the following conclusions: 

1. In the area of ecclesiastical effectiveness, town and 
country churches are below the average for their own an- 
nual conferences more than 50 per cent of the time. 

2. On measures of ecclesiastical effectiveness, the 
random churches show the same pattern of percentages 
equal to or above and below their annual conference av- 
erages as do the effective churches. 

3. In the area of community outreach, the effective 
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churches show a marked superiority over the random 
churches with regard to all the criteria of community par- 
ticipation tested. 

4. Among the effective churches, village churches 
rate higher than open country churches, and town churches 
higher than village churches on measures of community 
outreach; but open country churches are above the ran- 
domly selected churches on these measures. 

5. Among the churches in the sample selected as ef- 
fective, there is a .40 correlation (statistically significant 
at the .01 level) between the index of ecclesiastical effec - 
tiveness and the index of community outreach. 

6. Essentially the same correlation exists among the 
churches in the subsamples (lay selected and clerically 
selected) of the effective church sample. 

7. Among the churches in the randomly selected sam- 
ple, the correlation between the index of ecclesiastical 
effectiveness and the index of community outreach is not 
significantly greater than zero. 

8. When the effective churches are categorized ac- 
cording to the number of suborganizations they have, the 
mean index of community outreach diminishes as the num- 
ber of suborganizations increases. 

Microfilm $2.00; Xerox $7.20. 151 pages. 


THE ANTITHETIC METHOD IN PAULINE THEOLOGY 
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Northwestern University, 1959 


Adviser: Ernest W. Saunders 


Quite consistently, students of the Pauline letters have 
noted the extensive use which Paul made of antithesis. 
A survey of ten epistles, namely, Romans, I and II Corin- 
thians, Galatians, Ephesians, Philippians, Colossians, I 
and II Thessalonians and Philemon, has revealed sixty 
minor antitheses (antitheses which are not primary car- 
riers of the Pauline thought) and seven major antitheses 
(antitheses which provide the frame of reference for all 
of Paul’s thought). The seven major antitheses are: (1) 
Law - Grace, (2) Works - Faith, (3) Flesh - Spirit, 
(4) Adam - Christ, (5) Death - Life, (6) Darkness - Light, 
(7) Foolishness - Wisdom. Usually, this phenomenon has 
been viewed as a purely literary and rhetorical propensity 
of the Apostle, but upon closer examination it is observed 
to be the methodological clue to his theology. These an- 
titheses constitute Paul’s method for finding answers to 
difficult theological questions. By this “method of anti- 
thetics,” by which central ideas are placed in dialectical 
tension, Paul unfolds the heart of the Christian faith. 
While the epistles cannot be considered theological trea- 
tises or systematic studies in theology, they do contain 
numerous theological statements in antithetical form, and 
it is precisely at this point that an insight into the theo- 
logical thought life of the Apostle is found. Four of the 
seven major antitheses, therefore, are studied exegetically 
for the express purpose of demonstrating how they expose 
the Pauline system. 

Part I, entitled “The Way of Salvation,” has to do with 
the starting point of the Apostle’s theology, which is best 
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expressed in the question, What is the way of salvation? 
The whole thrust of his pre-Christian life and his Chris- 
tian experience gave birth to this issue. The Law - Grace 
and the Works - Faith antitheses speak to this question, 
the former emphasizing God’s initiatory, redemptive role 
in salvation and the latter highlighting the character of 
man’s saving response to God’s action. 

Part II, entitled “Man and Humanity,” is a study of the 
Flesh - Spirit and the Adam - Christ antitheses. Through- 
out the biblical record, and especially in Paul, there is 
observable a strong anthropological strain and these two 
well-known antitheses deal with it. Unredeemed man lives 
his life “according to the flesh,” which means that his cen- 
tral commitment is to that which is earthly and transitory 
and death is the sign of this disposition. On the other hand, 
redeemed man, living “ according to the spirit,” belongs to 
God and is therefore truly free and possessive of that which 

















makes possible a life of peaceful relations with his fellow- 
men. Adam and Christ are representatives of the human 
race, the former, standing in the Urzeit, brought sin and 
death into the human order, while the latter, standing at 
the Endzeit, gives life, thus reversing the far-reaching 
effects of his counterpart. A New Humanity comes into 
being through Christ, of which he is the head and into which 
all who have faith in him are initiated. The Adam - Christ 
antithesis not only offers an insight into Paul’s theology 

of history but also sets forth the groundwork for his un- 
derstanding of the Incarnation. 

Thus, the antitheses of Paul are indispensable to any 
analysis of his theological thought. They aidinthe exegesis 
of the great theological passages of the letters and they 
expose in some degree the framework around which Paul 
built his theology. 

Microfilm $3.65; Xerox $12.40. 284 pages. 
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INCIDENTAL LEARNING THROUGH 
VICARIOUS REINFORCEMENT 
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Seymour Maurice Berger, Ph.D. 
Cornell University, 1959 


Vicarious pleasure, the problem which prompted the 
initiation of this dissertation, is examined and found not 
to meet the operational requirements for research. An 
attempt to relate vicarious pleasure to a theoretical frame- 
work is unproductive, so an analog is developed for it, in 
the form of vicarious reinforcement; this is not an exact 
analog, however. 

Vicarious reinforcement is defined as an increase in 
response-strength for an observer, as a function of his 
perceiving that a performer has been reinforced. The re- 
inforcement is irrelevant to the observer, which makes it 
appear as though the observer has put himself in the per- 
former’s position. Reinforcements which have minimal 
information value seem likely to fulfill this criterion best. 
In a series of three studies, an attempt is made to dem- 
onstrate behavior which is a function of vicarious rein- 
forcement. 

The studies are based upon a modification of a proce- 
dure used by Wallach and Henle (1), the learning of in- 
cidental materials being the index of reinforcement effects 
rather than response repetition. This procedure reduced 
the infofmation value of reinforcement. 

The first experiment was disguised as an extrasensory 
perception study. The performer was to guess what num- 
ber the experimenter was thinking of in connection with 
each of the nonsense syllables presented. As the performer 
gave his response, the experimenter who supposedly in- 
dicated whether the response was “ right” or “wrong”, 
actually reinforced specific nonsense syllables rather than 
numbers given by the performer. An observer was pres- 
ent, who merely read the nonsense syllables aloud to the 
performer. After five presentations of the nonsense syl- 
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lable list, during which given syllables consistently re- 
ceived the same reinforcement, the performer and ob- 
server were asked independently to write down all the 
nonsense syllables they could recall. A comparison of the 
number of syllables recalled according to the reinforce- 
ment they received revealed that the observer recalled 
more syllables which were associated with “right” than 
“wrong”. The performer, however, recalled essentially 
an equal number of “right” and “wrong” syllables. These 
findings appear to indicate that the reinforcements of the 
performer affected the incidental learning of the observer. 
Caution is exercised in interpreting these findings as in- 
dicative of vicarious reinforcement because the performer’s 
learning, which was taken as an estimate of what the ob- 
server’s learning would have been in the performer’s po- 
sition, did not show reinforcement effects. 

A second experiment was designed to determine whether 
the reinforcement effects on the observer would occur in 
a different setting, one which involved a performer’s 
skill. The skill required throwing a bean-bag to a hidden 
target and judging where it landed on the target. The in- 
cidental materials in this study were numbers on the bags. 
The procedure was much the same as in the previous 
study, with the experimenter actually reinforcing certain 
bag numbers rather than the performer’s judgments. No 
effects of reinforcement were found ineither the observer’s 
or the performer’s learning of the bean-bag numbers. 

These non-corroborating results prompted a third ex- 
periment which more closely duplicated the conditions of 
the initial study, except for a cover story change. Rein- 
forcement effects were found in the learning of both the 
performer and the observer, depending upon the measure 
of retention used. These findings tend to support those of 
the first study and reveal reinforcement effects for the 
performer. They are interpreted as offering some support 
for the notion of vicarious reinforcement. 

Some discussion is given to possible factors which may 
account for the results obtained and hypotheses are formu- 
lated as a guide to further study. 
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SELF PERCEPTION, SOCIAL PERCEPTION, 
AND RESPONSE SETS IN HIGH AND 
LOW AUTHORITARIANS. 


(L. C. Card No. Mic 59-4777) 


Lawrence Joseph Bookbinder, Ph.D. 
Northwestern University, 1959 


Adviser: Janet A. Taylor 


The purpose of this experiment was twofold. Firstly, 
because of the fact that previous research has shown that 
high authoritarians have greater acquiescence tendencies 
than low authoritarians, it was hypothesized that these 
two groups would also differ with respect to other response 
sets. Secondly, because of the vaguenesses and incon- 
sistencies present in the original formulation of the 
authoritarian personality, itwas decided toexplore system- 
atically in what ways these groups would differ with re- 
spect to the areas of the perception of themselves and of 
other people. Consequently, five hypotheses were devel- 
oped for testing. 

The dual purpose of this research was accomplished 
by the use of one experimental procedure, which was as 
follows: College students high and low in authoritarian- 
ism (F) were selected from among the top and bottom 
quartiles, respectively, of the distributions of F scale 
scores for their introductory psychology classes. Along 
with the F scale, the classes were also given a reversed 
F scale, i.e., one in which the psychological meaning of 
the items in the original scale was reversed. There were 
48 students in each group, equally divided with respect to 
sex. They were given 30 photos of men and women of dif- 
ferent ages to rate on personality characteristics. The 
rating instrument was a list of 32 traits, each trait being 
evaluated on a 9-point scale. Each subject also rated 
himself with the same trait list. A separate group of 24 
college males and 24 females rated each of the 32 traits 
on the list in terms of the traits’ social desirability by the 
use of a 9-point rating scale. 

The results were that the first hypothesis, which es- 
sentially said that the Hs would tend to give less favorable 
ratings to others, was not verified. However, another type 
of response set was incidentally discovered. This was 
that the Hs tended to give higher ratings on both favorable 
and unfavorable traits than the Ls. Hypothesis 2, which 
tested the notion that the Hs tend to dichotomize their rat- 
ings, was not supported. The remaining three hypotheses 
dealt with content aspects of authoritarianism rather than 
with response sets or content-free aspects. The third hy- 
pothesis predicted differential social perception between 
the two groups, which was not supported. However, the 
elevation response set found in Hypothesis 1 was also 
found here. In contrast to the lack of group differences in 
social perception, Hypothesis 4 demonstrated significant 
group differences in self-perception. Again, the Hs man- 





ifested an elevation response set. Hypothesis 5, which 
predicted differential perception of the weak and strong 
photos, was not verified. 

The concept of ego-involvement was invoked to explain 
the negative results of Hypotheses 4 and 5 and also the 
finding that the groups did differ on self-perception but 
not on social perception; the influence of the acquiescence 
tendencies of the high authoritarians on these areas as 
well as on response 3ets was also discussed. Comparing 
the self- with the social perception data resulted in a 
trend which was consistent with one of the basic tenets of 
authoritarian theory, viz., the view that high authoritarians 
see themselves as friendly and nice, whereas they see the 
world as nasty and threatening. Some interesting sex dif- 
ferences emerged, mainly the suggestion that high author- 
itarian women tended to deny the existence of unpleasant 
or socially unacceptable feelings less than the high au- 
thoritarian men. Finally, suggestions for further research 
were made. Microfilm $2.40; Xerox $8.40. 181 pages. 


SOCIAL FACTORS IN MENTAL DISORDERS, 
A CONTRIBUTION TO THE ETIOLOGY OF 
MENTAL ILLNESS, 


~~ (L..C. Card No. Mic 59-2575) 


W. Godfrey Cobliner, Ph.D. 
Columbia University, 1959 


This study examines the connection between predispo- 
sitions towards the development of mental illness among 
1,660 persons 20-60 years of age and some conditions 
prevailing in their parental home during their childhood 
and adolescence. 

The propositions guiding this inquiry view mental 
illness--or the tendency to develop it--as a phenomenon of 
multicausal origin resulting from the interplay of biolog- 
ical-hereditary agents and environmental forces reaching 
the individual during his life experience. The environ- 
mental forces are probably most potent in childhood when 
the mind is highly plastic and therefore particularly sus- 
ceptible to lasting damage. The environmental forces 
reach the individual through social interaction, which, in 
itself, is part of that environment. It follows that individ- 
uals in different social strata, by virtue of diverse styles 
of life, must show corresponding differences in both the 
nature and incidence of mental disturbance. 

The empirical data for this inquiry were obtained from 
the field material of the Yorkville Community Health 
Study (Cornell Medical College). Equipped with an inter- 
view guide comprising 65 pages, trained fieldworkers in- 
terviewed 1,660 persons in individual sessions lasting 
two-and-a-half hours on the average. These 1,660 persons 
represented a random sample of a population of 110,000 
people residing in upper Manhattan in 1953. 

The questions contained in the interview schedule dealt 
with a variety of topics, among them the life history of the 
respondents, their background and their socio-economic 
status. Distributed among these many items, 100 questions 
were posed which were designed to yield indicators of the 
respondent’s mental health. 

The present study is based on the analysis of a portion 
of these raw data. For the purpose of interpretation, two 
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indices were constructed: one was an instrument to meas- 
ure the socio-economic status of the respondent and his 
father, which divided the sample into three social classes; 
the other instrument served to measure the respondent’s 
mental health. 

The index measuring the respondent’s mental health 
was designed to detect tendencies towards the development 
of mental disturbances and their nature. It was validated 
independently by the author on samples of patients in V.A. 
institutions in 1958. 

The principal finding of this study is the indication 
that respondents who did not receive optimal care by their 
parents during childhood and adolescence are more likely 
to develop a predispostion towards mental disturbance 
than respondents who did. This deprivation seems to be 
complex in character, made up of objective and subjective 
elements. The objective element consists in the absence 
of either father or mother due to death, hospitalization, 
illness, divorce, desertion, institutionalization, etc. The 
subjective element is composed of parental attitudes and 
parental treatment reported by the respondent, which re- 
flects either lack of attention or undue restriction. The 
objective and subjective elements are unevenly operating 
in the social hierarchy: in the lower classes the objective 
element is a more significant source of damage, in the 
middle and upper classes the subjective element is more 
injurious. The data also suggest a greater predisposition 
towards schizophrenic disturbance among lower class re- 
spondents. 

This study demonstrates that it is feasible and prac- 
tical to investigate the etiology of mental illness with 
samples of the total population, as well as on samples of 
mental patients. The crucial step for implementing re- 
search of this kind is the construction of devices for the 
rapid and reliable detection of either mental illness or 
the predisposition towards it. An attempt to develop the 
latter device has been made in this study. It has also been 
shown that in exploring the etiology of mental illness it is 
important to consider the socio-economic status of the 
respondent’s parents along with his own to place the find- 
ings into a proper perspective. 

Microfilm $2.80; Xerox $9.60. 214 pages. 


AN EXPERIMENTAL STUDY OF THE EFFECTS 
OF EVALUATION UPON GROUP BEHAVIOR 


(L. C. Card No. Mic 59-4797) 


Alvin Arnold Goldberg, Ph.D. 
Northwestern University, 1959 


Educators, psychotherapists, psychologists, and others 
interested in discussion and group processes have theo- 
rized about the effects of evaluation upon group behavior. 
However, few experimental investigations of the problem 
have been undertaken. The purpose of this dissertation 
was to examine directly the effects of evaluation upon 
small discussion groups, under controlled laboratory con- 
ditions, 

Two-hundred and fifty-eight Northwestern University 
undergraduates participated in the study. Seventy-two 
Sroups of three and four members each were randomly 
assigned to one of six different situations. Groups in each 








situation met for two twenty-minute tape recorded ses- 
sions, and were provided with three problem solving tasks 
each meeting. The experimenter observed all groups 
overtly, or from behind a one-way mirror. 

At the end of each session, the subjects in each situa- 
tion were asked to enter an unoccupied room and to anony- 
mously evaluate the discussion behavior of the members 
of their group on an evaluation form. Prior to the second 
session, the group members in the positive-internal con- 
dition were allowed to see how they had been evaluated. 
However, the researcher privately changed the forms so 
that every subject was led to believe that the others in his 
group liked his discussion behavior. A similar procedure 
was followed with subjects in the negative-internal condi- 
tion. But, they were given the impression that the others 
in their group disliked their behavior as discussants. Sub- 
jects in the internal-control condition did not receive the 
evaluations, although they wrote evaluations of other mem- 
bers of their group. 

Subjects in the positive and negative external conditions 
were evaluated by the experimenter. After the subjects 
evaluated each other, and before they began their second 
meeting, the experimenter provided each participant with 
an evaluation form supposedly containing his ratings of 
their discussion behavior. Subjects in the positive-external 
condition received positive evaluations from the experi- 
menter. Negative-external subjects were given negative 
evaluations, The experimenter did not evaluate group mem- 
bers in the external-control condition. 

All of the participants filled out a questionnaire at the 
end of the second session. Most subjects were interviewed 
by the experimenter after participating in the study. 

A number of measures of the effects of positive and 
negative internal and external evaluations were obtained. 
Changes in evaluation form responses following the first 
and second sessions within each situation, and differences 
between situations in evaluation form responses were sub- 
jected to statistical analysis. Differences between condi- 
tions in mean response to individual questionnaire items 
were tested statistically. The significance of changes and 
differences within and between conditions in task accom- 
plishment and correctness of response was determined. 
Six experts also analyzed the content of sample protocol 
segments taken from the taped interaction of groups within 
each condition. Finally, the interview responses of the 
subjects were categorized to discover how the subjects in 
the various situations explained their own behavior during 
the investigation. 

The results of this study indicated that evaluations of 
varying locus and character had a considerable number of 
different and highly significant effects upon individual and 
group behavior. Among other things, the findings suggested 
that if one who is in a position to influence the behavior of 
a group would like the group members to like each other; 
to feel understood; to become less dependent; to feel more 
accepted; to experience less threat; to be more willing to 
work for group goals and assume group responsibilities; 
and to become more cohesive; he should try to prevent 
them from receiving negative evaluations from any source, 
and either avoid all evaluations, or better yet, personally 
evaluate the behavior of his group members positively, or 
encourage them to evaluate each other positively. 

Microfilm $2.30; Xerox $8.00. 174 pages. — 
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INTERRELATIONSHIPS OF ATTRIBUTES 
THAT ACCEPTED AND REJECTED CHILDREN 
ASCRIBE TO THEIR PEERS 


(L. C. Card No. Mic 59-5338) 


Rupert A. Klaus, Ph.D. 
George Peabody College for Teachers, 1959 


Major Professor: Raymond C, Norris 


The present study was made to see if there were dif- 
ferences in the interrelationships of attributes that ac- 
cepted and rejected children ascribed to their classmates. 
Previous research had shown that there were differences 
in the interrelationships of attributes that children of 
different ages and of different socio-economic levels as- 
cribed to their peers. Also, theories had been presented 
which maintained that a person’s perceptions of his en- 
vironment were influenced by his needs. 

One hundred four children--42 boys and 62 girls--from 


four sixth grade classes were used as subjects inthis study. 


All the children were asked to nominate their classmates 
for 21 bipolar traits on a reputation test. A classroom 
social distance scale was used to identify the accepted and 
rejected children in each class, Four categories of chil- 
dren were identified; namely, boys rated by socially ac- 
cepted children, girls rated by socially accepted children, 
boys rated by socially rejected children, and girls rated 
by socially rejected children. 

Scores received by each individual within the separate 
categories were tabulated for each of the traits on the 
reputation test. Pearson product-moment correlations 
were computed for all combinations of each of the trait 
variables. A centroid analysis was performed on each of 
the four correlation matrices. Single stage orthogonal 
rotations were done separately for each of the four ma- 
trices in an attempt to arrive at simple structure within 
each matrix and to maximize the similarities in factorial 
structure among the four matrices. 

Four factors were found in the correlation matrix that 
resulted when girls were rated by socially rejected chil- 
dren; and three factors were found in the matrices for 
the other three categcries. All four categories described 
a factor, labeled Conformity, which showed rather con- 
sistent loadings of the traits well-liked, ideal, happy, 
good-looking, leader at games, friendly, good at games, 
neat and tidy, good sport, gregarious, takes a joke, and 
talkative. A second factor, labeled Aggression, showed 
rather consistent loadings of the traits quarrelsome, 
quick-tempered, bossy, restless, talkative, poor sport, 
fights, show-off, daring, and unfriendly. 

The four categories of children differed on the remain 
ing factors. Boys rated by socially accepted children had 
a factor, labeled Good Fellow, which had loadings of the 
traits happy, not bashful, gregarious, talkative, and 
friendly. Girls rated by the same children had a factor 
described by neat and tidy, good-looking, friendly, ideal, 
doesn’t fight, not a tomboy, and not daring. This was 
named Little Lady. The socially rejected children as- 
signed a factor to boys, labeled Aggressive Attention Get- 
ting, which had the traits daring, show-off, not bashful, 
fights, and poor sport. The Aggressive Attention Getting 
factor for girls rated by socially rejected children con- 
tained the traits show-off, restless, fights, daring, and 
talkative; and a Companionship factor had the traits gre- 
garious, friendly, not bashful, and takes a joke. 





It was concluded that, as groups, socially accepted 
and socially rejected children are similar in the percep- 
tion of their classmates with regard to the latter’s con- 
forming to our adult system of values. There appeared 
to be a significant and meaningful difference between the 
two groups in their emphasis on the means used to gain 
recognition and approval. The accepted children seemed 
to stress traits which generally result in success, while 
the rejected children appeared more interested in avoid- 
ing failure. Microfilm $2.00; Xerox $5.00. 99 pages, 


RELIGIOUS ATTITUDES OF SCIENTISTS 
(L. C. Card No. Mic 59-5921) 


Ronald Wesley Mayer, Ph.D. 
The Ohio State University, 1959 


Does the intensive training and experience of the sci- 
entist affect his religious beliefs and attitudes? Do the 
different scientific fields have different effects in this re- 
spect upon their votaries? Does the situation today 
resemble that investigated in 1914 and in 1933 by J. H. 
Leuba? 

The data of this study were primarily gathered by a 
mail questionary and based upon replies from 282 members 
of the National Academy of Science, 381 first year grad- 
uate students from 26 universities, and 626 undergraduate 
science juniors from 106 colleges. The questionary con- 
sisted of three scales: the original scale used by Leuba, 
Thurstone’s equal-appearing interval scale on Belief in 
God, and the F scale on authoritarianism. 

The data clearly indicate that eminent scientists tend 
not to believe in a personal God. Eighty-six per cent of 
the members of the Academy who replied, or 42 per cent 
of the total membership, indicated either uncertainty or 
disbelief in a God “, . .to whom one may pray in the ex- 
pectation of receiving an answer.” Nor do most of these 
scientists believe in immortality. These results strik- 
ingly parallel Leuba’s findings in 1914 and 1933. At lower 
levels of eminence, many more scientists adhere to tra- 
ditional attitudes. A third of the graduate students and 
over half of the undergraduates report belief in a tradi- 
tional concept of God and immortality. The Thurstone 
scale clearly manifests these same trends. 

The present study is, however, at variance with Leuba’s 
findings concerning differences in belief between eminent 
scientists of different disciplines — that the physical sci- 
entists more frequently and the behavioral scientists least 
frequently believed in both God and immortality. Our data 
manifest no such significant differences in belief between 
eminent scientists, but analysis of student responses does 
reveal striking differences, and in the same direction as 
predicted from Leuba’s results. At each level of emi- 
nence, the same pattern is evidenced, but the differences 
become statistically less stable at the higher levels of ex- 
perience and training. 

Data based on F scale scores between fields and be- 
tween levels of eminence do not manifest the consistent 
trends found on religious attitude scales. The graduate 
students have the lowest scores, the undergraduates the 
highest. 

There is little correlation between belief in God and the 
variables of age and geographical locale of respondents. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








SOCIAL PSYCHOLOGY 





2413 


















































There is, however, a marked correlation between belief 
and expressed religious preference. Thus the Catholics 
most frequently and the Jews least frequently believe in 
God and immortality; the Protestants manifest beliefs 
midway between the two. Though these differences are 
consistent for each level, the Catholics manifest a reverse 
trend from that of the sample as a whole. A large major- 
ity of both eminent and student respondents are from Prot- 
estant homes; significantly fewer than expected eminent 
scientists are Catholics. 

The data clearly indicate that at higher levels of sci- 
entific training and experience, individuals manifest less 
conservative religious attitudes, and the differences be- 
tween fields of specialization become less striking. The 
findings cannot be atiributed to age alone, and it is sug- 
gested that the results reflect either a function of inten- 
sive training in science or a selective migration away from 
scientific study by those believing in God, or both. 

Microfilm $2.05; Xerox $7.20. 154 pages. 


PARENTS OF SCHIZOPHRENIC AND NORMAL 
CHILDREN: A COMPARISON OF PARENTAL 
ATTITUDES, MARITAL ADJUSTMENT, 
ROLE BEHAVIOR, AND INTERACTION, 


(L. C. Card No. Mic 59-5028) 


Mary Margaret Thomes, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Locke 


The study was designed to partially test the general hy- 
pothesis that differences in the personalities of children 
arise when there are significant differences in the social 
environment provided by their families. Family relation- 
ships of two groups of children were compared: one was 
25 hospitalized schizophrenic children; the second, or 
control group, was 25 normal children, matched case by 
case to the schizophrenic children on age and sex of the 
child, race, socioeconomic position of the family, and ed- 
ucation of the parents. Matching on these variables 
roughly equated the two groups on social position. 

Family relationships were investigated with the parents 
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serving as informants. They were interviewed and filled 
out a questionnaire containing the following instruments: 
(1) the Parental Attitude Research Instrument, composed 
of 23 five-item scales each designed to measure a single 
attitude toward child rearing or family relationships; 
(2) Locke’s Marital Adjustment Test, composed of ques- 
tions on agreement and disagreement, satisfaction, and 
common interests of a husband and wife; and (3) questions 
on certain aspects of parental role behavior, asking which 
parent was primarily involved in specific activities and 
decisions. Also, interviewer ratings were made on verbal 
and nonverbal communication and other interaction between 
parents during the interview. 

Differences between the two groups are reported at the 
5 per cent level of significance. The attitudes of mothers 
of schizophrenics, as measured by the Parental Attitude 
Research Instrument, did not differ from the attitudes of 
mothers of normal children on any of the 23 scales; fa- 
thers of schizophrenics differed from the fathers of normal 
children on only 3. Fathers of schizophrenics were more 
irritable and less inclined to communicate with their chil- 
dren than fathers of normals. Fathers of normal children 
were more inclined to protect their children from difficult 
experiences. These findings are interpreted as suggesting 
that the father of a scnizophrenic child may provide a less 
satisfactory male figure with which his child may identify 
himself, 

On marital adjustment both mothers and fathers of 
schizophrenic children were less well adjusted than the 
mothers and fathers of normal children. 

On role behavior the mothers of schizophrenic children 
saw themselves more frequently as the person primarily 
responsible for certain activities with their child, while 
the mothers of normal children saw both themselves and 
their husbands as responsible for these activities. 

Interviewer ratings seem to indicate thatthe parents of 
schizophrenic children have less freedom and warmth of 
communication between them than parents of normal chil- 
dren. There were less affectionate, warm relationships be- 
tween the parents of schizophrenic than of normal children. 

The fin’ ‘ngs of this study suggest that the relationships 
between p2 ents, as measured by marital adjustment, role 
behavior, and interaction, may have more influence on 
personality development of children than do attitudes to- 
ward child rearing. 

Microfilm $3.10; Xerox $10.60. 237 pages. 
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THE ECOLOGY OF JUVENILE DELINQUENCY 
IN ST. LOUIS 
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Washington University, 1959 
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Since 1954, the study of juvenile delinquency in the 
field of sociology has undergone radical revision chiefly 
through the impact of two works. The first of these was 
Lander’s study in Baltimore, reported in his Towards an 
Understanding of Juvenile Delinquency. In this study, 
Lander showed that delinquency was not primarily related 
to socio-economic characteristics in a neighborhood, but 
what he termed anomic characteristics. The second work 
was a theoretical analysis of the causes of the formation 
of delinquent subcultures by Cohen, reported in his work 
Delinquent Boys, the Culture of the Gang. Here he stated 
that delinquency in lower class youths was characterized 
by vandalism and due to the development of sub-cultural 
norms rejecting the values of the middle class. He also 
suggested that the delinquent behavior of middle-class 
youths would be caused by sex-role confusion due to domi- 
nation by females. Hence it should be characterized by 
actions which would show their bravery and boldness. 

The study reported here is an attempt to replicate the 
findings of Lander using data drawn in a different place 
and at a different time, to determine if his empirical find- 
ings are repeatable. Then another set of indices which 
should help determine social rank and anomy were used, 
the Shevky-Bell scales. In St. Louis ail the variables 
which Lander showed to be significantly related to delin- 
quency in Baltimore were also related to delinquency in 
St. Louis. When the data was factor-analyzed, it was 
clearly shown that the basic clustering of variables which 
Lander found in Baltimore was also found in St. Louis. 
Finally, the cluster which Lander termed the socio- 
economic cluster in Baltimore, contained the Shevky-Bell 
index of social rank in St. Louis. The cluster which Lan- 
der termed anomic in Baltimore, and which contained 
delinquency, contained the Shevky-Bell index of urbaniza- 
tion in St. Louis. The results clearly substantiated the 
basic findings of Lander. 

The attempt to test Cohen’s hypotheses clearly showed 
that his hypothesis about lower-class delinquency had to 
be rejected with the data gathered. Vandalism is simply 
not a lower-class activity in any special manner. Rather, 
it is distributed through all the classes. Secondly, on 
factor analysis it is clearly shown to be part of the anomic 
factor, not the socio-economic one. 

Cohen’s second hypothesis was shown to be more 
solidly based. To test his notion of “bravado” delinquency, 
automobile violations were used as an index of this type 
of delinquency. On factor analysis, bravado delinquency 
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was clearly part of the socio-economic cluster. However, 
the weightings were so low as to indicate that another in- 
dex should be tried. However, the clearness of the factor 
analysis results show that the lead is a good one, and fur- 
ther research into middle class delinquency should: be 
attempted. Microfilm $2.00; Xerox $4.20. 78 pages. 





FACTORS RELATED TO ONSET OF DELINQUENCY 
(L. C. Card No. Mic 59-5859) 


Thomas Grant Eynon, Ph.D. 
The Ohio State University, 1959 


The basic problem of this study was to determine de- 
linquency onset in behavioral rather than psychiatric 
terms and to examine the association of companionship, 
delinquency seriousness, and self-concept with regard to 
the law to this onset. Data came from analysis of 363 
white juvenile delinquents at the Boys’ Industrial School 
at Lancaster, Ohio, from May 16 to October 24, 1958. Two 
kinds of delinquency emerged from this data: official de- 
linquency, or behavior recorded by the juvenile court; and 
unofficial delinquency, or delinquent behavior admitted by 
questionnaire respondents, 

Four dichotomized variables were developed from the 
theoretical formulation of the study, and the two kinds of 
delinquency were analyzed in terms of the four variables 
employed; namely, onset age, companionship at onset act, 
delinquency seriousness, and self-concept with regard to 
the law. 

The data were analyzed through a series of association 
tables containing matrices of two, three, and four variables 
specified above. Systematic variation and control of cate- 
gories derived from the variables resulted in the discovery 
of significant relationships. 

Both official and unofficial delinquency onset appeared 
considerably later than previously reported in other re- 
search, The first contact with authority, generally two 
years after the onset of first delinquent behavior, occurred 
when the boys were between eleven and fourteen years of 
age, depending upon the type. Companionship at the time 
of delinquency onset varied from 56 per cent to 100 per 
cent for specific delinquent behaviors, but appeared in 
about 75 per cent of the cases of non-specific delinquency 
onset regardless of whether the onset was early or late. 

The most significant finding that appeared consistently 
was the relationship of serious delinquency with poor self- 
concept. Further analysis revealed a tendency for early 
delinquency onset with companions to be associated with 
poor self-conceptions. There was also an indication that 
early onset cases tend to be more serious delinquents as 
measured by the DE scale of the California Personality 
Inventory. No association was found between delinquency 
seriousness and presence or absence of companions at 
delinquency onset. 
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The onset of delinquency has for the first time been 
specified in behavioral terms in a systematic analysis of 
officially recorded and unofficially admitted delinquency. 
Of course, the operational definition of delinquency onset 
does not explore the social psychological processing which 
specifies the precise moment that a boy becomes a delin- 
quent; but, by defining delinquency onset as the age at 
which first delinquency occurs, itis possible to examine be- 
havior thatis social rather than personal in consequences. 
Only study of violations concerning socially relevant con- 
duct codes focuses attention upon the essential meaning of 
delinquency. 

The specification of onset ages for particular types of 
delinquency has implications for the vulnerable period of 
boyhood. This means that boys are most likely to engage 
in their first delinquent activity between the ages of eleven 
and fourteen. Hence, any program designed to prevent 
delinquency could most profitably be implemented for that 
age group. 

Instead of rejecting companionship as an important 
factor in delinquency as the Gluecks claimed (Physique 
and Delinquency, 1956), it has been indisputably rein- 
stated, perhaps not as an etiological determinant, but as 
a major part of the delinquency act itself. Companion- 
ship seems to be a major component of male delinquency 
at whatever age this delinquency begins. It is fruitless to 
put in and take out companionship in the etiological bat- 
tles fought between the sociological and psychiatric schools 
of thought. Microfilm $2.85; Xerox $9.80. 217 pages. 





PROTESTANTISM IN LATIN AMERICAN 
ACCULTURATION 


(L. C. Card No. Mic 59-4718) 


Delbert Lee Gibson, Ph.D. 
The University of Texas, 1959 

Supervisor: Professor Carl M. Rosenquist 

This study shows the relation between Latin American 
Protestant church affiliation and acculturation. The 
American cultural heritage as it is reflected in the govern- 
mental, economic, and religious aspects of society has 
been dominated from the beginning by Protestantism. On 
the other hand, the religious background of the Latin 
Americans is a simple and devout Catholicism. The two 
religious groups, Protestant and Catholic, and their con- 
trasting cultures have been viewed, not as research hy- 
potheses, but rather as tools for the analysis of the 
respective cultures in an attempt to establish causal re- 
lationships between the religious beliefs and practices of 
Latin Americans in Texas and the broader aspect of cul- 
ture. The study deals with the problem of testing the 
major hypothesis, Protestant churches are significant 
cultural mechanisms through which Latin Americans ac- 
quire basic American values. 











The approach has been made from the point of view of 
the sociology of religion rather than from that category 
of religious thought anchored in the doctrinal positions of 
the two major religious groups. Statistical data were 
gathered from a case study of Latin Americans in Austin 
in which a control group of Catholic families and an ex- 





perimental group of Protestant families were interviewed. 
In addition, information was gathered from leaders among 
Latin American Protestants throughout Texas. 

The growth of Protestant churches among Latin Ameri- 
cans represents a break with tradition and an assimilation 
into American life. The people who become Protestant are 
marginal to the Catholic church because migration, secu- 
larization, and Americanization have weakened the influ- 
ence of the folk religion as well as other aspects of the 
traditional culture. The dilemma confronting Latin Ameri- 
can affiliation with Protestantism is embedded in alterna- 
tive systems, a transition described by application of 
Parsons’ pattern variables. Evidence reveals that the 
Latins most often attracted to Protestantism are not the 
highest nor the lowest in the class structure, but rather 
those in the upper lower and possibly the lower middle 
who are the most acculturated to begin with and whose ori- 
entation equips them more nearly to complete the process. 
Those most oriented toward American values are most 
likely to be attracted by Protestant propaganda, and those 
most completely immersed in the Protestant program be- 
come the most highly acculturated. 

Variables typically American and typically Protestant 
have been correlated with church affiliation to show the 
stage of acculturation of the representative samples. The 
criteria singled out for the purpose of characterizing basic 
values in American culture include the following: native 
birth; changing family structure; drift toward materialism 
through income, ownership of property, and occupations; 
education and leadership. 

As Latin Americans accept American values, their tra- 
ditional values are altered or substitutions are made. The 
basic institutions, the family, economics, religion, are 
changed. Culturally Protestantism is a cause for and an 
evidence of this acculturation. 
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Sociologists have for decades given occasional atten- 
tion to segmentation of the personality as a process re- 
lated to types of social value contexts. As his point of 
departure, this writer employs a Meadian approach to the 
theory of the social self and specifically identifies a uni- 
fied-self segmented-self variable. This refers to the 
degree to which roles played in various, separate institu- 
tional contexts are defined by the subject relatively simi- 
larly or relatively differently. 

Becker’s sacred-secular typology is employed as the 
conceptual framework for comparing value systems; other 
typologies are discussed regarding their relative predic- 
tive utility. The general hypothesis states: “Segmentation 
of the self varies directly with the secularization of the 
actor’s childhood background.” A crucial assumption 
made is that the organization of roles which composes the 
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self is stabilized in childhood, the first fifteen years of 
life, and persists into adulthood. 

Indices for the unified-segmented construct were de- 
veloped by designing four pairs of scales applying four 
types of definitions of roles; one scale in a pair referred 
to occupational situations, the other to familial situations. 
Because the two scales were designed as counterparts, 
relatively segmented persons were presumed to be more 
likely to respond to each scale differently, as indicated 
by rank differences, while more unified persons were ex- 
pected to respond relatively similarly to each scale, show- 
ing smaller rank differences. As his conceptual model 
for these pairs, the writer used the * bureaucratic per- 
sonality” construct. This refers to the values which the 
subject, in his occupation, places upon 1) hierarchy, 

2) specialization, 3) system of rules, and 4) impersonal- 
ity. It is argued that each of these orientations is concep- 
tually applicable to occupational and familial contexts. 
Attempts to Guttman scale these indices in pretest 
failed to result in high reproducibilities; however at least 
six items in each were found to be sufficiently internally 
consistent for use as Likert-type scales. 

A sacred-secular background index was developed con- 
taining, with reference to the subject’s childhood, items 
related to social mobility, rural-urban values, social ac- 
cessibility-isolation, familism, and religiosity. This 
index and the eight roles scales were pretested against a 
non-randomly selected sample of employees of a large 
corporation in Des Moines, Iowa. The subjects were 
married men in “career” occupations, above the rank of 
supervisor and approaching top management. The sacred- 
secular index was reduced to eight items in a Likert-type 
scale. 

The final questionnaire was administered to 136 men, 
of similar status to those described above, in three large 
corporations, two public utilities and one insurance com- 
pany. The hypothesis was tested by cross-classifying the 
distributions of the sacred-secular background scores 
with that of the segmentation scores. Results failed to 
support the hypothesis. 

The writer, in re-evaluating the concepts used in the 
hypothesis, suggests that the amount of secularity of the 
subject’s childhood value system may not be as important 
in his adult life as the secularity of his present value 
context; past experience may be less a factor in segmen- 
tation mechanisms than current experience. This re- 
formulation was not adequately tested in this study because 
the sacred-secular data were obtained with reference only 
to the subject’s childhood. Other confounding factors in 
this study follow from the fact that the sacred-secular 
construct is not unidimensional nor was unidimensionality 
of the eight occupational and familial roles scales em- 
pirically demonstrated. The writer also asserts that the 
unified-segmented construct is multidimensional. Alter- 
natives are presented in both theory and methodology for 
improving upon the study of the same problem. 

Microfilm $2.10; Xerox $7.40. 157 pages. 
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Current theory on urban behavior is marked by a lack 
of a precise definition of neighborhood. This is seen in 
an indefiniteness in the conception of neighborhood area 
and the lack of specific population referents in many anal- 
yses. By objectively analyzing behavior patterns of indi- 
viduals in three urban areas, findings are obtained that 
delimit neighborhood areas and express the intensities of 
local associations for specific individuals which might be 
used in helping to formulate a more precise general con- 
ception of urban neighborhood. 

The elements of local behavior analyzed are acquaint- 
anceship, borrowing and lending, interaction, conceptions 
of nearness and facility use. These elements are obtained 
from “unstructured” interviews and the explicit and im- 
plicit assertions of current definitions. The elements are 
operationally defined and expressed as several mathemati- 
cal indices. 

The findings tend to show that nearly all individuals in 
the study areas are decidedly non-locally oriented in their 
associations. Many elements, however, exhibit statistic - 
ally significant signs of local existence for some individ- 
uals but not for others. Wide variations are exhibited 
between individuals both in intensities and in areal limits 
of different aspects of neighborhoods. These variations 
tend to be associated with several socioeconomic factors, 
most notably length of local residence. Some patterns of 
local behavior, such as the exchange of favors, tend to 
show significantly less variation between individuals than 
do other patterns. Further, some individuals exhibit simi- 
larities and overlapping in their acquaintanceship patterns, 
pointing to the existence of common neighborhoods for 
some individuals when certain aspects of neighborhoods 
are considered separately. The findings seem to indicate, 
however, that urban neighborhoods are unique in some of 
their aspects for many individuals, and exist as myriads 
of overlapping spheres of local relationships. 

Microfilm $2.15; Xerox $7.60. 163 pages. 
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Whereas social systems tend to close the normative 
problems of institutional ends, the impact of an external 
ideology on an institutional system will tend to open and 
accentuate such problems, that is, the problems of the 
ends that an institutional system ought to pursue. This 
hypothesis rests onthe following assumptions which are de- 
rivable from the voluntaristic trend in sociological theory: 
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(a) institutional systems are instrumentalities of social 
systems as a result of devolution to their ends sectors of 
the value-goals of social systems for specialized pursuit; 

(b) as a social system cannot move in all directions at 
once, it will tend to close the normative problems of the 
ends of its several institutional systems by removing their 
ends sectors from the area of controversy as divergent 
solutions in that area may set up a strain in more than one 
direction at once; 

(c) as a political ideology is a non-logical manifesta- 
tion and disguise for the sectional sentiments of a ruling 
collectivity concerning legitimate social order, it is es- 
sentially normative for the social system, that is, it pre- 
scribes value-goals; 

(d) therefore, as an institutional ends sector comprises 
delegated value-goals of a social system, ideological im- 
pact may be expected to focus on that sector and to open 
the problem of the ends that the institutional system which 
is being impinged upon ought to pursue if the ideologically 
conceived social order is not to be undermined. 

The empirical occasion chosen for testing this hypoth- 
esis is the appointment in 1949 of the Beecher Committee 
in Kenya and the Eiselen Commission in South Africa to 
investigate, evaluate and report upon the structure and 
functioning of the African educational systems of the two 
societies, and the recorded Debates on the Reports by the 
Kenya and the South African Legislatures. The index of 
the point of impact and the role of ideology relative to the 
African educational systems in point is the distribution of 
themes or references in the Legislative Debates among 
three institutional sectors - actor, means and ends - of 
the educational systems. South Africa is the experimental 
case; Kenya, the control. 

Thematic content analysis of the recorded Debates 
of the Kenya and the South African Legislatures on the 
Beecher and the Eiselen Reports, respectively, yielded the 
following results: 

(a) there was a proportionally smaller number of ref- 
erences to the actor sector in South Africa than in Kenya; 

(b) at the means sector the proportional difference be- 
tween the two cases was negligible; and 

(c) there was a proportionally greater number of ref- 
erences to the ends sector in South Africa than in Kenya. 

However, a comparative examination of the two Com- 
mission Reports showed that they were so parallel in the 
distribution of their investigative concerns about the three 
sectors that the observed lack of parallelism in the dis- 
tribution of the concerns of the two Legislatures had to be 
attributed to some other factor. An idedlogical factor was 
postulated. This factor was found to have been built into 
the first term of reference of the Eiselen Commission in 
the form of definite preconceptions about the African col- 
lectivity. These preconceptions are shown to be part of 
a determinate normative system of ideas - the South Afri- 
can ideology of apartheid. No parallel preconceptions 
were discerned in the terms of reference of the Beecher 
Committee; and their absence is shown to be a reflection 
of a general situation in Kenya - the absence ofa determi- 
nate political ideology due to the indeterminacy of the 
Kenya political arrangements. 

With the two Commission Reports controlled by equa- 
tion on relevant points of coverage and the Kenya case 
controlled by exclusion of the role of ideology, the particu- 
lar distribution of institutional references or concerns in 
the South African case is, therefore, taken to be a function 








of the South African ideology operating (a) through an ori- 
entation to the Westernized African “elite,” of which the 
African teachers are part, that is conducive to selective 
forgetting of them on the part of the White collectivity, 
and (b) through entertainment of specific role expectations 
concerning the ends that the African educational system 
ought to pursue if the racio-ethnic social order which the 
ideology legitimizes is not to be undermined. 

Microfilm $2.60; Xerox $9.00. 197 pages. 
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Present theories of delinquency do not seem satisfac- 
tory in that a number of salient features of delinquency 
remain unexplained. Among these unexplained features are 
the frequent cessation of delinquency accompanying the 
onset of adulthood, the conformist nature of much delin- 
quency and the great number of non-delinquents in so- 
called “delinquert areas”. 

Delinquency consists of illegal acts performed by ju- 
veniles. Much, though not all, delinquency constitutes a 
relatively homogeneous set of phenomena, and is therefore 
scalable. Furthermore, it is generally developmental in 
character, proceeding from the trivial to the serious. 

Delinquency often represents a search for adventure 
and is characterized by a withdrawal of effort and emotion 
from conventionally accepted social systems. Despite 
their frequent violations of the law, many delinquents are 
not seriously committed to delinquency as a style of life. 
Their participation in delinquency is frequently of a casual 
nature. 

An ideology of neutralization is functional in the main- 
tenance of a delinquent pattern in that it renders ineffectual 
definitions favorable to conformity to the law. Neutraliza- 
tion beliefs deflect rather than repudiate respectable 
values. These beliefs do not directly conflict with the 
dominant norms of behavior. They merely neutralize their 
impact. 

Patterns of neutralization are generally subculturally 
transmitted although they may originate independently as 
individual solutions to specific kinds of personality dis- 
order. The fundamental characteristic of these beliefs 
consists of a pattern of qualification. As a result of quali- 
fying norms, one may deviate despite the fact that one 
accepts their validity. 

A sample of delinquents exhibited a marked tendency 
to hold neutralizing attitudes. There is some tendency for 
more serious delinquents to adhere to these beliefs more 
frequently than mild delinquents. However, this is not the 
case in all modes of neutralization. Five modes of neu- 
tralization were described in this study: Denial of Re- 
sponsibility, Denial of Injury, Denial of the Victim, an 
Appeal to Higher Values (Loyalty and Honor), and Cynicism. 

Neutralization beliefs may represent a lingering-on of 
traditional modes of thought. These beliefs seem to ap- 
pear most often in the lowest sections of the American 
class system. It is within the lowest classes that the 
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conditions for the persistence of this tradition are most 
favorable. These conditions include insulation from mod- 
ern canons of thought, purification of adherence as a re- 
sult of social mobility, the existence of parallel beliefs 
within respectable sections of society, and the tendency 
for individuals to define situations autistically. 

Microfilm $2.55; Xerox $8.80. 194 pages. 


INMATE CONCEPT OF SELF IN. 
A REFORMATORY SOCIETY 


(L. C. Card No. Mic 59-5390) 


Mark Roland Moran, Ph.D. 
The Ohio State University, 1953 


The dissertation is a discussion of a study conducted 
at the U. S. Reformatory, Chillicothe, Ohio, in order to 
investigate the meaning of the reformatory experience for 
inmates. This experience appeared to have, among other 
things, three aspects: 1) the inmate’s concept of self as 
related to the administrative personnel, 2) his concept of 
self as related to his peer group society, and 3) certain 
professed feelings toward his situation and self. These 
three aspects were related to certain background items in 
case histories. It was felt that the findings might help a 
reformatory staff meet the committed man at his level and 
from there move with him towards goals of treatment. 

The meaning of experience for an individual depends 
a great deal on how the individual defines the particular 
situation. Consequently, the individuals’ concept and their 
definition of a situation have been sought. 

Studies have been made by the Gluecks,! Laune,? Cor- 
sini,* and Trenaman‘ which have relied on subjective 
evaluations by inmates of correctional institutions and 
have demonstrated the soundness and reliability of such 
method. A series of studies of the impact of correctional 
institutions on their inmates has been developed under the 
guidance of Dr. Walter C. Reckless. 

Through a series of pretested interview questions, an 
evaluation of an individual’s experience was arrived at 
just as he was being released from the institution. These 
results were placed with certain background items taken 
from a man’s case. When 250 consecutive, consistently- 
responding releases were secured, the results were 
tabulated for single findings and also,combinations of re- 
lationships. The Chi-square method of testing for signifi- 
cant relationship at the .05 level of confidence or above 
was used. ' 

The terminal interviewing was conducted from late 
April through mid-September, 1953. This period contained 
approximately one release cycle, which is generally con- 
structed around a parole hearing. 

The setting of the study was a large, well-staffed, 
modernly equipped Federal reformatory whose clientele 
was drawn primarily from the age group which is con- 
sidered as having “the years of greatest liability for get- 
ting into crime in the United States” 5 and whose offenses 
for the most part “call for daring, energy, and courage.”® 

The sample compared favorably with the general popu- 
lation of approximately 1000 men. The median age group 
was 192 years old; the educational median was the 6th 
grade. Approximately 17 per cent of the sample was 





colored. Forty per cent was serving sentences for car 
theft. Seventeen per cent was juvenile offenders; 21 per 
cent, military offenders; the remaining 22 per cent, a 
miscellany of liquor law, narcotic, forgery, etc., offenders, 

It was the experience in this study that a high degree 
of confidentiality was maintained owing to the terminal 
nature of the interview and the codperation of the subjects. 
Stereotyped responses with preformulated answers, in- 
dicating that the men had previous information about the 
interviews, were not in evidence. 

An overview of the single findings impresses one that 
there is an acceptance of the program at Chillicothe by a 
large segment of the.men interviewed. A sizeable portion 
of the men would or might volunteer to take advantage of 
the program provided. Over two-thirds felt a man could 
keep his self respect all of the time. Many felt they were 
much better off than inmates in a state prison. Paradoxi- 
cally, interviewees felt that the men they associated with 
thought of themselves as convicts, yet the interviewees 
stated that they themselves did not think of themselves as 
convicts much of the time during their stay. 

The men generally used the term “convict” to mean 
something other than a person in their predicament. Half 
of the men thought of themselves as students or trainees 
during their stay. 

There was wide distribution in the responses to the de- 
gree the cell houses, guard towers, and fence make a 
“fellow” feel he is a convict. Undoubtedly, these custodial 
devices set the tone of an institution for a good portion of 
men and would have to be taken into consideration for those 
men who needed to understand their feelings about being 
or not being a convict. 

With respect to their first feelings in Chillicothe, the 
men were almost equally divided at the opposite extremes. 
They had either a very positive attitude towards their con- 
finement or a very negative one. Since getting inmates 
started right is very important, it would be well to remem- 
ber that there is a good possibility that their legal experi- 
ences (apprehension, prosecution, and detention) may have 
left them in a very unreceptive mood. 

The men generally accept the personnel. They feel 
that the personnel are more inclined to unnecessary show 
of authority than they are to misuse of their authority to 
make the men feel that they are convicts, or to agitate a 
man. 

Over half the sample regarded favorably the efforts 
of their peers in the inmate council. The men did recog- 
nize that “sub rosa” leaders existed in the reformatory 
community. Feelings toward them ran the gamut from 
contempt, through indifference, to recognition of their hav- 
ing a certain status. Half the men felt that breaking the 
inmate code, by telling on another, was a serious thing, 
something not to be done. 

Two out of every five men interviewed felt that homo- 
sexuality was present sufficiently as a problem to be 
recognizable. One out of every five men recognized the 
problem of forceful taking of something belonging to an- 
other. Although most men would help a fellow inmate 
under pressure, certain reservations are held by many 
men who recognize that sometimes their peers bring 
things on themselves. 

The interrelationship of the three concepts and the se- 
lected background data presented a néed for an economical 
synthesis of the information. It was felt that if the study 
could be condensed, certain areas would show greater 
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importance, and tabulation could be concentrated in these 
areas with refinement of the condensed material being 
made where indicated. 

The responses within each concept area and the find- 
ings within the selected background data area were arbi- 
trarily given a score (4, 3, 2, 1) from the most favorable 
to least favorable response or finding. These scores were 
summated by areas and a quartile score of 3, 2, 1, corre- 
sponding to the upper quartile, the middle two quartiles, 
and the lower quartile, was assigned to each prisoner’s 
schedule for each area. Six possible quartile interrela- 
tionships were then possible. 

This study revealed that the men’s feelings toward self 
and situation had very little to do with favorable or un- 
favorable background data. Although some relationship 
was found between the subjects’ feelings toward members 
of the personne] and background data, it was below the 
five per cent level of confidence. Some relationship was 
found between feelings toward peer group society and the 
background data. A Chi-square above the .001 level of 
confidence showed a definite relationship between the con- 
cept of feeling toward peers and the concept of feeling 
toward personnel. This is interesting and very important. 
In some badly run institutions one might expect to find the 
opposite - a favorable attitude toward peer group society 
(as an “in-group feeling”) going along with an unfavorable 
attitude toward the personnel (which represents the enemy 
or the “out-group”). The reversal of expectation as shown 
by the Chillicothe Reformatory inmates may be due to 
(1) selection of inmates and/or, (2) better institutional at- 
mosphere. A Chi-square approximating the .01 level of 
confidence showed a relationship between the concept of 
feeling toward personnel and the concept of feelings toward 
self and situation. In some prisons the reverse could be 
true - favorable concept of self associated with unfavorable 
concept of the staff. Not much connection was found be- 
tween the concept of feeling toward peer group society and 
the concept of the feelings toward self and situation. Ina 
poor institution there should be a very high connection be- 
tween attitudes toward peer group society and attitudes 
toward self and situation. There, if you thought badly of 
yourself, you would think badly of peer group society; if 
you thought highly of yourself, you would think highly of 

peer group society. There is a tendency to project the 
self into one’s peer group society. 

In relating feelings toward personnel to intelligence, 
the greatest deviation from what was expected occurred in 
the highest intelligence ratings, which suggests that the 
most intelligent inmates see the shortcomings of the staff 
more than the other inmates do. The inmates in the lowest 
intelligence ratings tended to have a more unfavorable 
convict rating of themselves than the inmates in other in- 
telligence ratings. It is principally in the lowest group of 
intelligence ratings that the greatest deviations from the 
expected responses to existence of homosexuality in in- 
mate society occur. Also, the weakest intelligence rating 
group shows the most unfavorable deviations from expected 
distribution of scores on extensiveness of strongarming, 
suggesting perhaps that the weaker group somewhat fears 
victimization by the stronger group. 

Inmates under 18 years of age professed to have more 
unfavorable concepts of ability to keep self-respect than 
expected. Inmates who were classified initially for cell 
house custody rather than dormitory custody at this 
institution show an unfavorable deviation from the ex- 





pected distribution of scores on extensiveness of strong- 
arming. 

The inmates with the most favorable scores on keeping 
self-respect tend to have the most favorable concepts to- 
wards staff and vice versa. There would seem to be a 
projection going on here also. Inmates who profess the 
poorest concepts about staff tend to express the most un- 
favorable ratings of themselves as convicts. The inmates 
who professed the most favorable concepts of staff like- 
wise tended to express the least concern for the effect of 
security devices on their self concept. Inmates express- 
ing the best concepts regarding staff tended to notice homo- 
sexuality the least in inmate society. The inmates with 
the best concepts toward staff also reflected more favorable 
concepts than expected about the frequency of strongarm- 
ing in inmate society. Likewise, inmates expressing the 
best feelings toward the staff showed the most favorable 
deviation from the expected distribution of scores on the 
professed value of the inmate council in inmate society. 

Inmates with the best concepts toward peer group so- 
ciety tended to feel that the personnel did not ‘ throw their 
weight around,” whereas the inmates with the poorest con- 
cepts of inmate society tended to think that they did. In- 
mates with the most favorable feelings toward peer group 
society show a more favorable deviation from the expected 
distribution of scores regarding whether or not staff mem- 
bers “agitate” the prisoners. There seems to be a slight 
tendency for inmates who profess to have the poorest con- 
cepts of inmate society to show the most unfavorable de- 
viations from the expected distribution of scores on the 
issue of whether the staff members make inmates feel as 
if they were convicts. 

The inmates with the most unfavorable concepts of self 
and situation in the reformatory seem to be most disin- 
clined to protect the weaker inmate. Likewise, the inmates 
with the greater self-respect profess the best feelings to- 
wards protecting a weaker fellow in the institution, whereas 
the reverse is true for the inmates who expressed the 
poorer concepts of self-respect. The inmates with the 
least favorable response on self-respect have a much less 
favorable response on the incidence of strongarming than 
might be expected. 

It has been found valid to assume that in a progressive 
reformatory with a good program the inmates will not think 
of themselves as convicts but will more likely think of 
themselves as students or trainees. This study shed con- 
siderable light on the hypothesis that the personnel of this 
reformatory are generally conceived by the inmates to be 
accepting people who do not force them into a convict role. 

Certain administrative implications may be arrived at 
from the foregoing. The young inmates under 18 years of 
age seem to suffer from the poorest concepts of self- 
respect. This could be watched for and overcome by an 
alerted staff. The inmates who receive an initial cell 
house assignment seem to project the idea of strongarm- 
ing in inmate society. This conception could be easily 
combated by an alerted staff. The lowest group in intel- 
ligence ratings project occurrences of strongarming and 
homosexuality. Likewise, the inmates in the lowest ratings 
in intelligence tend to pick up the projections of the most 
unfavorable concept of self. The inmates of the highest 
intelligence ratings, however, might be the ones that see 
the staff members in the most unfavorable light. Such con- 
cepts should yield to alerted counseling. 

If the staff could spot the inmates who hold them in the 
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best light, it is likely that the administration would be 
singling out the young adult prisoners who have the best 
orientation to inmate society and the best orientation of 
themselves as prisoners in the reformatory setting. 

Good feelings toward staff might be used as an adminis- 
trative device to spot the most hopeful and the most re- 
formable material in a reformatory. It is realized that 
these sortings are a far cry from classifying persons by 
detainers, type of offense, number of misconduct reports, 
etc. 

Items which showed no significant relationship have 
not been mentioned. However, penologists and criminolo- 
gists are apt to look for the relationships between certain 
groupings of inmates and their differential outcome. No 
significant relationships could be found between the con- 
cept of feelings toward self and situation, the concept of 
feeling toward personnel, and the concept of feeling toward 
peer group society, on the one hand, and the categories of 
inmates broken down by race, type of offense, disciplinary 
action, length of stay at institution, and type of release, 
on the other hand. 

The attempt to get some gauge of a reformatory in- 
mate’s concept of self, feelings toward personnel, and 
concept of inmate society might easily be much more im- 
portant than the usual kinds of legal and background infor- 
mation which now determine screening and classification. 
Such concept items might be even more important than 
educational, industrial, and medical items in each per- 
son’s case history as far as response to the total program 
is concerned. 

If very early in the reformatory stay the inmates of a 
progressive reformatory could be wholeheartedly won 
over to the helpful, nonpunitive auspices of the staff, this 
favorable conception of staff could be expected to produce 
more favorable concepts of self in the institution and more 
favorable projections of possible occurrences in inmate 
society. It would seem that favorable concept toward staff 
has the possibility of elevating the self and freeing the 
self from self-conceived threats in inmate society. 

What this all might add up to is the fact that effective 
orientation could pave the way for the inmate to get the 
most out of his institutional experience. 

Microfilm $2.00; Xerox $6.80. 141 pages. 
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STRANGERS IN THEIR MIDST: A SOCIOLOGICAL 
STUDY OF THE SMALL-TOWN JEW AND 
HIS NEIGHBORS, 


(L. C. Card No. Mic 59-5302) 


Peter Isaac Rose, Ph.D. 
Cornell University, 1959 


This dissertation, financially supported by the Anti- 
Defamation League of B’nai B’rith, is devoted to a discus- 
sion and analysis of two interrelated studies dealing with 
small-town Jews as isolated strangers in a Gentile world. 
First, a qualitative and quantitative investigation of the 
background, the status, and the self-images of a selected 
group of 150 isolated Jewish persons who live in 75 dif- 
ferent rural communities in New York State; communities 
of under 10,000 inhabitants where three or fewer Jewish 
families reside. Second, a survey of the opinions and at- 


-titudes about Jews and other minority groups of 200 non- 


Jewish community leaders in 18 different small towns in 
upstate New York. (Half of the villages selected in the 
second phase of study have no Jewish residents while half 
have between one and three resident Jewish families.) 

The main topics discussed in the text are: 1) The de- 
gree of persistence of group traditions and in-group identi- 
fication in cases of relative isolation. 2) The nature of the 
symbiotic relationship that exists between the isolated 
member of a minority group and the world in which he 
lives. 3) The kinds of adjustments and readjustments the 
“outsider” makes to environs often extremely different 
from that in which he has been nurtured. And finally, 

4) the extent to which interpersonal contact with an isolated 
minority member influences the stereotypic conceptions of 
the group he represents on the part of the majority. 

The data gathered through personal interviews and by 
mail questionnaires reveal the following: 

Small-town Jews are, in the main, urban-emigrants 
who have settled in the villages as merchants or profes- 
sionals. Though removed from day-to-day contact with 
their co-religionists, they appear anxious to maintain Juda- 
ism and to pass along their religion and culture to their 
own children. These scattered persons want their offspring 
to leave the small communities in which they were raised, 
though they themselves are happy to remain and are highly 
satisfied with small town living. The small-town Jew is 
an active participant in all phases of community life and 
enjoys a degree of social acceptance unparalled in the 
urban setting. Finally, the small-town Jew is one who 
feels he shares the best of two different ways of life: 
Judaism and rural living. 

In answer to questions about Jewish people the data in- 
dicate that Gentile community members have certain stere- 
otypic images of Jews and other groups unlike themselves. 
Prejudice against Jews tends to be related to general eth- 
nocentric attitudes. Intimate contact with Jewish residents 
tends to lessen prejudicial feelings about Jews. However, 
it is often the case that the Gentile community member 
exempts his closest Jewish contact from commonly held 
stereotypes, thereby circumventing his prejudices rather 
than changing them. 

From these studies the following hypotheses and gen- 
eralizations are suggested: Minority adjustment: 1) Those 
who leave the confines of the ghetto or ethnic community 
are anxious to seek economic and social betterment, to 
find acceptance in the new setting without a loss of ethnic 
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identity. 2) Once the minority member enters the new 
“alien” situation, he finds himself in the position of repre- 
senting his “people” to the community at large. As an 
ambassador his ethnic identity becomes particularly sali- 
ent to the community and to himself. More often than not, 
consciousness of minority membership increases when 
one becomes an isolate. 3) The minority member who 
lives in the milieu of the majority has infinitely greater 
opportunity to adapt himself to the folkways of the domi- 
nant group than does one who lives in the middle of an 
ethnic community. And, in terms of majority reaction: 
1) In the small community the minority member is con- 
stantly in direct contact with the majority group. As he 
gets to know their ways, they cannot help but to know him. 
Contact is the inroad to the reduction of prejudice. 2) The 
isolated minority member rarely constitutes a threat to 
the established order and community members are often 
willing to accept the individual outsider despite articulated 
expression of prejudice. 3) Repeated contact and close 
personal association often tend to change the picture of 
the isolate from being * different from” to being “typical 
of” the group he represents. Exemption is viewed as an 
instrumental step in the ultimate reduction of prejudice. 
Microfilm $4.40; Xerox $14.80. 343 pages. 


AN ANALYSIS OF CONFLICT AND ACCOMMODATION 
BETWEEN VESTED INTERESTS IN EIGHT CASE 
EXAMPLES OF CONSCIOUSLY PLANNED 
SOCIAL CHANGE 


(L. C. Card No. Mic 59-4477) 


Damon Asa Turner, Ph.D. 
University of Pittsburgh, 1959 


It was the purpose of this research to discover what 
could be learned from recent efforts at consciously planned 
social change in a north central industrial city of medium 
size in regard to factors of the change process. An at- 
tempt was made to isolate the elements of conflict and 
accommodation between vested interests in eight local 
community action situations. 

It was hypothesized that when vested interests are in- 
volved in conflict which prevents social change, then 
change can take place only to the extent that ways can be 
devised to accommodate the conflict. 

The method of the case study was employed in this re- 
search. The principal source of data used was the per- 
sonal interview conducted with persons regarded as key 
figures in each of eight community action situations. A 
total of 50 community leaders were interviewed. Supple- 
mentary data were derived from newspaper accounts, 
files of public and private social welfare agencies, official 
journals and minutes of governing boards, and documen- 
tary sources such as laws, official ballots, and publications 
of national agencies. 

Each of the eight community action situations was con- 
sidered under five headings. First, the socio-historical 
sequence of events leading to the plan was delineated. 
Then follows a statement of the planned change. Next are 
listed the vested interests involved in resisting change or 
in making it. Then follows a description of the conflict 
Situation which developed. Finally, the accommodation 





which resolved the conflict is recorded if, in fact, there 
was any accommodation. 

The following are the principal findings of this re- 
search. Failure of community planners to take labor into 
account diminishes the chances of success of the planned 
attempt at change whereas, taking labor into account in- 
creases the possibilities of success. Involvement of lead- 
ing religious functionaries in honorary or actual positions 
of leadership has proved to be a successful tactic in gain- 
ing approval of the plans and in diverting opponents from 
the use of defamatory tactics in opposition. The machinery 
of government provides a means of accommodation of con- 
flicts which otherwise might be resolved by the use of 
force. Actual involvement of the principal functionaries 
of the major economic institutions of a community in com- 
munity planning may be unnecessary or may even retard 
or prevent success of the plan. It may suffice merely to 
take into account the expected responses of such persons 
in regard to their interests. Change agents do not require 
professional training to function successfuliy although 
there is a relationship between the change agent’s theo- 
retical understanding of situations in which he may be in- 
volved and his experience, maturity, and indigenous 
identification with the community. The influence of the 
newspaper may be less important to success or failure of 
planning in a given conflict situation than has been sup- 
posed. Vested interests are involved both in resisting 
efforts at consciously planned social change and in making 
it. The structure of both types of vested interests must 
be understood in making judgments as to the probable out- 
come of a given complex of forces involved in a change 
situation. Microfilm $2.25; Xerox $7.80. 169 pages. 
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HEAD BANGING IN EARLY CHILDHOOD, 
AN EXPLORATORY STUDY OF AN ATYPICAL 
BEHAVIOR PATTERN, 


(L. C. Card No. Mic 59-6208) 


Viadimir de Lissovoy, Ph.D. 
Cornell University, 1959 


The Problem 

The aim of this investigation was to observe head bang- 
ing behavior of normal, not hospitalized, young children, 
to describe this activity in a systematic manner and to ex- 
amine the variables believed to be associated with head 
banging. 





Subjects and Methodology 

The sample was composed of 33 head bangers; 23 boys 
and 10 girls from 10 to 49 months of age. All children 
were observed in their homes and the positions, tempo, 
time of onset of head banging and related information were 
recorded. 

Of the 33 head bangers 15 were matched with an equal 
number of controls matching age, sex, weight, type of 
birth and other relevant variables. The two groups were 
compared for physical activity level. The presence of 
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anxiety in the mothers of the matched group was de- 
termined from MMPI scores. 

A child rearing practices interview was held with each 
mother and answers were analyzed to obtain a measure of 
parental acceptance, control and physical restraint. 

Information regarding pregnancy, birth history and 
neonatal history was obtained from attending physicians 
for each subject. 

The Stanford Binet Intelligence Scale or the Gesell De- 
velopmental Schedule was administered to each subject. 

A follow-up study was conducted to determine the age of 


termination of head banging and to obtain other information. 


Descriptive Data 

Four characteristic positions of head banging were de- 
fined, hands and knees, sitting, prone, and standing or 
kneeling. The forehead, cranial cap or the occiput was the 
primary contact in all of the subjects. The age of onset 
ranged from 3 to 12 months; all of the subjects had a 
history of other rhythmic activities, such as head or body 
rolling, prior to head banging. The primary frequency of 
occurrence was at bedtime and in the morning when the 
subject awakened. The regularity of head banging was de- 
scribed by 25 mothers as “every night or almost every 
night.” Head banging sessions lasted between one-half 
hour to four hours. 

The tempo of head banging ranged from 19 to 52 head 
object contacts per minute for girls and 26 to 121 for 
boys. Reaction of subjects exposed to metronome stimu- 
lus varied from complete indifference to dramatic cessa- 
tion of activity. Of the 33 head bangers, 12 were thumb 
or finger suckers. 

Of 19 returns to a follow-up questionnaire, 14 subjects 
ceased head banging between 27 and 48 months of age. All 
of the former head bangers were described by mothers as 
active children, prone to rhythmic activity in response to 
musical stimuli. Coordination of the great majority of 
the children was described as “excellent”. 





Correlates of Head Banging 

Of the indices used to measure general physical activ- 
ity, only ratings of mothers’ descriptions served to sug- 
gest a greater activity level in the head bangers. Mothers 
of head bangers obtained statistically significantly higher 
anxiety scores. The analyses of ratings of mothers’ an- 
swers to interview questions indicated that mothers of 
head bangers were less acceptant, but no differences were 
noted in the control or the physical restraint dimensions. 
A statistically significantly higher incidence of otitis 
media was found in the head banging group. 





Other Findings 

Head bangers were described by mothers as having 
more rhythmic responses than controls. No statistically 
significant differences were found between the two groups 
on the Stanford Binet or the Gesell Schedule. No differ- 
ence in incidence of thumb sucking was noted between the 
two groups. é' 

On the basis of physicians’ reports, head bangers were 
15 ounces lighter at birth and their mothers tended to have 
more ailments during pregnancy than the matched group 
children. Microfilm $2.85; Xerox $9.80. 220 pages. 








A STUDY OF THE RELATION OF CERTAIN 
FAMILY CHARACTERISTICS TO 
PREMATURE SCHOOL WITHDRAWALS 


(L. C. Card No. Mic 59-3480) 


Fortune V. Mannino, Ph.D. 
The Florida State University, 1959 


As a part of a larger research project which is study- 
ing a number of aspects of the problem of mental ill- 
health in Florida, this research had a threefold purpose: 
(1) a brief background study of the extent of, and reasons 
for, the withdrawal of students in a given cohort, i.e., 
the class of 1958, from the white schools of a specific 
Florida county school system; (2) an intensive study of 
the families of the drop-outs from all classes which oc- 
curred during the school years, 1955-1956, 1956-1957, 
and 1957-1958, to show how they were similar to or dif- 
ferent from the drop-outs reported in previous research; 
(3) a comparative analysis of the families of drop-outs 
and in-school students to determine whether or not they 
differed in regard to selected family characteristics. 

For the cohort investigation, the school records of the 
first grade for the year 1946-1947 were examined and 
subsequently traced to graduation in 1957-1958. All those 
students who were members, at some point, of the class 
which began in 1946-1947 and graduated in 1958, consti- 
tuted the actual cohort under study. In regard to the 
second and third purposes, an interview schedule was con- 
structed and administered to the mothers of eighty-four 
drop-outs and a stratified sample of thirty-four in-school 
students, made as near alike as possible to the drop-out 
population by holding constant socio-economic status, 
age-range-in grade, and sex. The information obtained 
was edited, coded, and punched on IBM cards for tabula- 
tion. The chi-square statistical model was used for test- 
ing of hypotheses concerned with the independence of 
family characteristics and premature withdrawl from 
school. 

The results of the cohort investigation revealed that 
of the 646 students who had been, at one time or another, 
members of the class that graduated in 1958, 487 withdrew 
for such reasons as out-migration, left school to work, 
and left school “for other reasons,” leaving at graduation 
a total of 159 graduates. This represented a retention 
rate of 56.6 per cent of the original enrollment. 

The investigation of the families of the drop-outs over 
the three year period mentioned above, showed them to 
be similar in such characteristics as parental occupation, 
mothers working, family composition, broken homes, 
socio-economic background, reasons for leaving school, 
and type of employment obtained,to drop-outs reported in 
the literature. 

The results of the comparative analysis revealed sta- 
tistically significant relationships between persistence in 
school and (1) parental encouragement and interest in 
their children’s schooling, and (2) acquaintances with 
families having children attending college. The parents’ 
opinions towards schooling, their expectations and aspira- 
tions for their children’s education and occupation, and 
their acquaintances with families having children who 
have dropped out of school, were independent of youths’ 
continuation in or dropping out of school. 

The evidence also indicated a subtle difference in the 
manner in which the families encouraged their children. 
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Whereas the families of drop-outs tended to utilize 
methods involving overt pressure, the families of in-school 
students were more inclined to use methods of encourage- 
ment which appeared to develop within their children a 
desire to finish school, or at least a ready willingness to 
conform to their parent’s desires and wishes. This evi- 
dence suggested that a differential socialization impact 

on children might be an important factor in a child’s con- 
tinuation in or dropping out of school. This was, of course, 
a post hoc explanation, expressed in hypothetical form for 
possible consideration in further research. 

Microfilm $2.45; Xerox $8.40. 185 pages. 
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FACTORS INFLUENCING CITIZEN PARTICIPATION 
IN SURVEY AND PLANNING OF GROUP WORK AND 
RECREATION SERVICES TO SUBURBAN AREAS 


(L. C. Card No. Mic 59-5268) 


Howard Braun Hollenbeck, D.S.W. 
Washington University, 1959 


A well-directed survey involving active community 
leadership is a method of strengthening community plan- 
ning. If a survey is stimulating to committee members, 
they should become more active in promoting new pro- 
grams. This study attempted to determine if citizens in- 
creased their interest and activity in community planning 
after participating on a survey committee. Since there 
was variation in the degree of activity of committee mem- 
bers, the study also attempted to determine if there were 
factors that could be isolated and used to determine which 
types of committee people were more active than others 
and increased their activity after the survey to a greater 
degree than did other types of committee members. 

The survey selected for study was a survey of group 
work and recreation services completed two years prior 
to the time of the study. Two professional staff persons 
coordinated the survey, using community people on com- 
mittees to help gather data, interpret the survey, point up 
additional needs, and contribute to the conclusions and 
recommendations. 

An interview schedule was administered to fifty com- 
mittee members to obtain data on personal characteristics 
of committee members, their activity in the survey and in 
subsequent recreation planning, and their attitudes toward 
the survey and recreation needs. Hypotheses were formu- 
lated concerning the relationship of various characteris- 
tics of committee members to committee members’ 
activity. If there appeared to be a significant relationship, 
a Statistical test of relationship was computed. From 
analysis of the data, reasons for the relationship or lack 
of relationship were inferred. 

It was found that participation in the survey stimulated 
the majority of the committee members to greater inter- 
est in recreation planning, interest that was sustained at 
least during the two years following the completion of the 








survey. The majority of the committee members also 
increased their activity in planning for recreation serv- 
ices after the survey. 

The study indicated that of the committee members 
who worked harder both during and after the survey more 
had a college education, were professionally employed, 
or had lived less than ten years in the district. House- 
wives worked more hours during the survey than other 
committee members, but not after, and committee mem- 
bers with children of an age to use recreation services 
held more memberships in organizations and more worked 
harder in recreation planning after the survey than those 
without children in the active age group. While the pro- 
fessionally employed and the better educated were more 
active in fact-finding and meeting discussions, others 
were just as active in interpreting the survey. Committee 
members who felt staff could have done more to help 
people remain active after the survey tended to work 
harder after the survey than they had before. 

The findings of the study suggest criteria for selection 
of individuals for committee service. Committee members 
should be selected for the characteristics that relate to 
greater activity. Since committee members used organi- 
zations to which they belonged as a medium for their plan- 
ning activity, individuals active in different organizations 
should be selected. 

The study affirmed the positive results to be gained by 
having a citizens committee help professional workers 
with a survey. Community opinion is developed on the 
problems, and a nucleus group of people become interested 
in carrying out specific recommendations. Participation 
in a survey influences people to increased activity in com- 
munity planning. 

Microfilm $2.00; Xerox $6.00. 121 pages. 


PUBLIC POLICY TOWARDS THE EMPLOYMENT, 
RETIREMENT, AND REHABILITATION OF 
THE “OLD SOLDIER’. 


(L. C. Card No. Mic 59-6149) 


Thomas Henry Patten, Jr., Ph.D. 
Cornell University, 1959 


One of the most persistent labor problems in human 
society has been that of the disabled and aged veteran. 
Public policy towards these problems has evolved from 
ancient societies to modern American society and has been 
expressed in such institutions as land-grants, preferential 
begging rights, civil service preference, pensions, and 
domiciliary care. The latter institution has never been 
studied in the broad context of public policy and has sel- 
dom been studied sociologically in terms of the population 
characteristics and life-experiences of the membership 
of specific domiciliaries. 

Although there are some ancient antecedents, domi- 
ciliary care may be traced to the opening of the Hotel des 
Invalides in France in 1674 and to the opening of Chelsea 
Hospital in Britain in 1692. Both of these institutions were 
established to furnish homes for aged and disabled former 
soldiers. It was intended that the homes would be financed, 
in part, by deductions from the pay of soldiers and that 
the homes would be operated as quasi-military institutions. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 






2424 


SOCIOLOGY 





In 1684 a third domiciliary institution, Greenwich Hospital, 
was founded in Britain to be a home for aged and disabled 
sailors. In a short time each of these domiciliaries 
proved to be too small to accommodate its potential mem- 
bership and pensions for outdoor relief were provided. 

The Europeans who colonized the United States carried 
with them the institution of domiciliary care. As a result, 
the United States Naval Home was established in 1833 at 
Philadelphia, and the United States Soldiers’ Home was 
established in 1851 at Washington, D. C. The former was 
patterned after Greenwich Hospital, and the latter, after 
Chelsea Hospital. Neither of these homes in America 
could accommodate its potential membership. 

During and after the Civil War, a number of states and 
the federal government established domiciliaries in re- 
sponse to demands by patriotic societies. These homes 
provided more space for veterans than was previously 
available and were intended to be self-eliminating over 
the long-run as the veterans died and the need for space 
diminished. But the outbreak of subsequent wars (the 
Spanish-American War, World War I, World War II, and 
the Korean conflict) created a resurgent veteran popula- 
tion, which will probably require domiciliary care in 
future years. 

The continuance of domiciliary care raises questions 
regarding the nature of public policy in the future. A case 
study of the origin and evolution of the New York State 
Soldiers’ Home at Bath from a state home founded by the 
Grand Army of the Republic to a federal Veterans Admini- 
stration domiciliary indicated, in microcosm, shifts in 
public policy from rudimentary provision of bed and board 
to the elaboration of modern rehabilitation and resocializa- 
tion programs. 

Interviews with 275 veterans who entered the home at 
Bath, New York in 1956 indicated that about one-half the 
entrants manifested deviant forms of behavior in their 
lifetime. Almost all the entrants studied appeared eco- 
nomically dependent and representatives of low-income 
groups and the lower social classes. Inasmuch as the 
majority were impeded in chances for employment by some 
combination of disability, age, low skill level, and problem- 
drinking; the veteran population of the United States is 
increasing; and alternative institutional arrangements do 
not appear to be complete substitutes for domiciliary care, 
it appears that such care should be, and probably will be, 
continued in the future consistent with the concepts of 
public policy presently being implemented through the 
structure of the Veterans Administration. Changing pres- 
ent methods of pension administration, sequestering and 
providing special treatment for problem drinkers, and 
reducing multiple admissions would assist in effectuating 
the transition from outmoded concepts of the old soldiers’ 
home to a modern socio-medical program of domiciliary 
care. Microfilm $9.75; Xerox $34.80. 771 pages. 





AREA APPROACH TO SOCIAL 
WELFARE PLANNING 


(L. C. Card No. Mic 59-5942) 


K. V. Sridharan, Ph.D. 
The Ohio State University, 1959 


In many of the large metropolitan cities of the United 
States there are organizations called area community 
councils or district councils. Study of the problems and 
resources of the area, and the sponsoring of appropriate 
programs to promote the well-being of the community are 
the main purposes of these councils. Common to all such 
councils is the area approach. A geographically compact 
area composed of several neighborhoods is made to serve 
as an organic unit of operation and as a basis for social 
planning and programming. 

This research is a case study of the area community 
councils, the hypotheses being that the area approach they 
embody constituted 


1. a positive step toward constructive decentralization 
and a productive participation of people in the social 
welfare planning; 


a development in the field of social welfare which 
had as its basis the principles of community or- 
ganization; and 


. an experiment that had validity and usefulness to 
India, the writer’s home country. 


Three cities were selected for this study which repre- 
sented three distinct geographic regions, and in terms of 
sponsorship, composition, structure and so on, manifested 
three major patterns. They were Cleveland, Ohio, Phila- 
delphia, Pennsylvania, and St. Louis, Missouri. 

To conduct the study, a month’s time was spent in each 
city during the spring of 1958. This was done through ob- 
servational visits to the areas covered by the councils, 
interviews, study of the records and attendance at meet- 
ings and other programs. 

An interview guide that sought information under three 
broad categories was used: factors that brought the coun- 
cils into being; their organizational structure and mode of 
operation; and their accomplishments, significance, limi- 
tations and future. 

A total of thirty councils were studied. Professional 
and lay leaders functioning at various levels were inter- 
viewed. Among the professionals were the nineteen field 
workers and twelve staff members of the community wel- 
fare councils associated with the area councils. Among 
the lay individuals interviewed were thirty-four council 
presidents, sixteen neighborhood organization leaders and 
four leaders of the community welfare councils. Eight 
city government officials who had experience in working 
with the area councils completed the list of interviewees. 

The interviews, which on an average lasted for about 
two hours, were fully recorded after they were over; how- 
ever, the high points were listed during the interviews. 

The study indicated that despite diversity, there was 
a remarkable uniformity with regard to the problems that 
gave rise to the councils, their present character and 
structural pattern, ultimate objectives, comprehensive 
nature of the programs they undertook and the role played 
by professional and community leaders. 

The area approach emerged from the study as an 
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adaptation to the metropolitan areas of the people’s instinc- 
tive practice of getting together in order to solve effec- 
tively the complex urban problems. In the course of its 
adaptation, systematization and integration into the over- 
all city-wide social welfare scheme, the area approach 
came to display characteristics that reflected the major 
principles of community organixation for social welfare 
as they had evolved in the last two decades. Prominent 
among these was the factor of decentralization that was 
consciously utilized toensure a steadily increasing people’s 
participation in matters that affected their well-being. 
Taking the major factors, identified as responsible for 

the emergence and success of the area community coun- 
cils in the three metropolitan cities of the United States 
as terms of reference, the study established that there was 
need for, as well as vast scope of, the area approach in the 
socioeconomic and cultural context of urban India. The 
basic principles underlying the area approach, the process 
involved and its ultimate objectives were found to have 
validity and applicability to India. 

Microfilm $2.10; Xerox $7.40. 159 pages. 


SOCIOLOGY, RACE QUESTION 


A STUDY IN SOCIAL VIOLENCE: URBAN RACE 
RIOTS IN THE UNITED STATES, 


(L. C. Card No. Mic 59-4624) 


Allen Day Grimshaw, Ph.D. 
University of Pennsylvania, 1959 


Supervisor: Richard D, Lambert 


While sociologists have long considered conflict a par- 
ticularly crucial social process, there has been little sys- 
tematic research on this form of interaction. There has 
been even less work in the special sub-field of social 
violence, although abundant raw data exist and certain pat- 
terns of such violence have received some attention. The 
purpose of this dissertation is to offer--through the ex- 
amination of one particular variety of social violence, the 








urban race riot in the United States--some empirical 
foundations for a theory of social violence. 

Social violence is defined as assault upon individuals 
or their property solely or primarily because of their 
membership in a social category. A purpose of the re- 
search reported was to isolate social processes common 
to social violence as expressed in a large number of ur- 
ban race riots. A survey was made of Negro-white vio- 
lence prior to the 20th century and data on every major 
urban racial disturbance in the present century was ex- 
amined. Particular attention was given to race riots in 
East St. Louis, Chicago, Tulsa and Detroit and to racial 
disturbances in Harlem in 1935 and 1943. 

Four major data sources can be identified. These are: 
(1) newspaper and other periodical coverage (every item 
on urban racial violence reported in the New York Times 
between 1917 and 1943 was examined; (2) reports of of- 
ficial and quasi-official agencies; (3) reports of social 
agencies and “action” agencies in the field of race rela- 
tions; and, (4) the personal recollections and private files 
of individuals who have been observers of urban race 
riots. The method used was primarily the “historical” 
method and the usual tests of reliability and validity for 
document analysis were utilized. 

A number of background factors involved in the genera- 
tion of social tension or “violence-proneness” were exam- 
ined but no attempt was made to weight these factors. 
Social tensions are created by Negro assaults, real or per- 
ceived, upon the accommodative structure. This has been 
true not only in the case of race rioting but throughout the 
history of Negro-white violence in the United States. Such 
assaults can be direct, as in the case of housing and trans- 
portation conflicts, or indirect, as in the case of Negro 
participation in politics. If legal or political action pre- 
vents discrimination against Negroes and assault upon the 
accommodative structure is successful, social tensions 
will increase. 

There is, however, no direct relationship between so- 
cial tension and social violence. Social tension may be 
very high and social violence may not occur, but social 
violence may occur in situations of low social tension. 
The occurrence or non-occurrence of social violence in 
situations of social tension is determined by the presence 
or absence of strong and non-partisan external forces of 
constraint. Microfilm $5.25; Xerox $18.40. 410 pages. 
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A COMPARISON OF THE LISTENING SKILLS OF 
SIXTY-FIVE CHILDREN WITH ARTICULATORY 
DEFECTS AND A MATCHED GROUP OF CHILDREN 
WITH NORMAL SPEECH 


(L. C. Card No. Mic 59-4772) 
Hedda Aufricht, Ph.D. 
Northestern University, 1959 


The purpose of the present study was to investigate 
certain factors of auditory functioning in oral language in 





a group of children with functional articulation problems 
and a matched group of normal speaking children. A va- 
riety of auditory tasks was presented to the children re- 
quiring that they evaluate the speech of others, evaluate 
their own speech, demonstrate their imitative ability and 
the adequacy of their auditory images. This investigation 
stressed the idea of “self-perception” because no informa- 
tion was available about a child’s ability to act as his own 
speech critic. Self-perception was defined as the child’s 
ability to detect details in his own speech when comparing 
it with the speech of others. For the purposes of this study, 
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a battery of seven listening tests and a self-evaluating 
speech questionnaire were constructed. 

One hundred and thirty children between the age of 
seven and nine years, sixty-five with functional articula- 
tory defects and sixty-five with normal speech, were used 
as subjects. The children were matched on the basis of 
sex, age, intelligence, school attended and grade placement 
in that school. All of the children used had normal hear- 
ing and intelligence. The subjects were selected from 
four public schools in Chicago and one public school in 
Wilmette, Illinois. The choice of the schools was limited 
to those without the services of a speech correctionist. 

The following listening tests were administered to all 
of the children: (1) an Auditory Pattern Matching Test, 

(2) a Paired Word Discrimination Test, (3) a Word Build- 
ing Test, (4) a Live Voice Self-Perception Test, (5) a Tape 
Recorded Self-Perception Test, (6) an Imitation Test and 
(7) a Sound Seeking Test. The first two tests listed above 
were pre-recorded and presented to the children on tape. 
The Tape Recorded Self-Perception Test was recorded in 
the process of its administration to each child. 

The data obtained were subjected to statistical analyses 
in an attempt to find differences between the performance 
of the normal and defective speakers; between the per- 
formance of the boys and the girls; and between the per- 
formance of the seven year olds and the eight year olds. 

None of the statistical analyses showed a difference 
between the performance of the boys and the girls or be- 
tween the performance of the seven year olds and the eight 
year olds. The results of the analyses comparing the per- 
formance of the normal speakers and the speech defectives 
on the listening tests are as follows: 


1. The normal and the defective speakers were found 
to be about equal in their ability to evaluate the 
speech of others. 


2. The defective speakers were inferior to the normal 
speakers in their ability to evaluate their own speech 


a. This inferiority was evident when the defective 
speakers evaluated words containing their error- 
sounds. 


This inferiority was also evident when the de- 
fective speakers evaluated words not containing 
their error-sounds. 


. The defective speakers were inferior to the normal 
speakers in their imitative ability. 


a. This inferiority was evident when the words 
were presented auditorially. 


b. This inferiority was also evident when the words 
were presented both auditorially and visually. 


The results of the speech questionnaire given to all of 
the children in this study indicate that: 


1. Most of the defective speakers were unaware of 
their speech deviation, as well as of any specific 
words or sounds with which they had difficulty. 


The normal speakers were slightly better than the 
defective speakers in their correct identification of 
other children with speech problems. 


3. Most of the defective speakers experienced no 





difficulty in making themselves understood and 
were satisfied with their own speech. 
Microfiim $2.00; Xerox $6.60. 139 pages, 


THE INFLUENCE OF MEDIUM UPON 
DRAMATURGICAL METHOD IN SELECTED 
TELEVISION PLAYS 


(L. C. Card No. Mic 59-5880) 


Albert William Bluem, Ph.D. 
The Chio State University, 1959 


The study attempted to determine the influence of tele- 
vision as a theatrical medium upon dramatic method in 
representative hour-long plays written expressly for video 
production. Works were selected from plays produced 
during the 1950’s. Criteria for selection involved both 
qualitative and quantitative considerations of playwrights’ 
works. Plays selected included Aurthur’s Man On The 
Mountain Top, Chayevsky’s The Mother, Foote’s The Rab- 
bit Trap, and Rose’s The Incredible World of Horace Ford. 

Individual treatment of dramatic elements (conflict, 
story, plot, subject, theme, character, situation and dia- 
logue) and dramatic structure (exposition, complication, 
climax and resolution) were analyzed in the light of the 
nature of video presentation, involving “ recognizability,” 
“intimacy,” time and space limitations, conditions imposed 
by use of camera and filmic editing. 

Analysis revealed the dominant influence of theorized 
conditions of “ recognizability” and ‘ intimacy” upon play- 
wrights. Stories were rooted in American life of the past 
decade. There was a distinct trend toward use of lower 
and lower-middle class characters in urban environments, 
A majority of situations incorporated economic and social 
pressures of contemporary, urbanized civilization. 

Six plays devoted concentration to inward, or psycho- 
logical, conflicts and excluded major external dramatic 
events. In three of these, protagonists were heavily in- 
volved in inner conflict before action began, and in three 
others protagonists seemed influenced by past experience 
to the extent that slight or improbable events were suffi- 
cient to set the central conflict in motion. Only one work 
revealed a formal cycle of “equilibrium upset and equilib- 
rium restored” within the action proper. 

It was also revealed that production conditions which 
set video apart from other theatrical media had little con- 
sistent effect upon dramatic method. Time limitation 
seemed to create delayed climax, brief resolution, and 
short exposition, but lack of consistent approach suggested 
that special rules of dramatic structure in video are not 
valid. The possibilities presented by a filmic “editing” 
of action created three discernible approaches: a stage- 
oriented work in which playwrights made little use of the 
medium’s capacity to bridge time and space; a “film- 
oriented” approach in which filmic concepts of action struc- 
ture were heavily employed; and a “fluid” approach in 
which playwrights sought a middle ground between stage 
and film construction. 

Analysis uncovered little consistent influence of camera 
upon method. Some playwrights made heavy use of specific 
camera shots to establish characterization, to advance plot, 
or to create tempo, while others made little or no reference 
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to the camera. Use of camera seemingly was related to 
construction approach. Film-oriented plays made exten- 
sive use of individual camera shots; stage-oriented works 
made little use of the techniques. 

Conclusions: Absence of universal practice in selec- 
tion and arrangement of dramatic material for video sug- 
gests that the medium is permissive in relation to the 
playwright’s techniques and that concepts of dramaturgy 
in video do not exist apart from concepts governing suc- 
cessful dramaturgy in any medium. On the other hand, 
definite trends in selection and development of material 
suggest that successful video drama involves application 
of a realistic and subtle approach which may be distinct in 
degree from drama created for other theatrical media in 
this century. Microfilm $5.10; Xerox $17.00. 397 pages. 


AN ANALYSIS OF THE SPEECH PROGRAMS IN 
108 SELECTED EVENING COLLEGES IN 
THE UNITED STATES 


(L. C. Card No. Mic 59-4789) 


Francis Esburn Xavier Dance, Ph.D. 
Northwestern University, 1959 
Adviser: Professor Karl F, Robinson 

This descriptive study’s hypothesis was that by study- 
ing current practices, the attributes of evening college 
speech education could be identified, and this information 
would reveal a good deal about the concepts of adult speech 
education in university evening colleges held by university 
evening college administrators, speech instructors, and 
speech students. 

A mail questionnaire and limited personal investigation 
were used. The survey group was composed of the 1957 
United States member institutions of the Association of 
University Evening Colleges. 108 schools, 436 speech 
teachers, and 130 speech students were contacted. The 
over-all results were as follows. 

The most widely offered course was Public Speaking. 

Most evening colleges offered a maximum of two speech 
courses in their program. 

Evening college speech course descriptions seldom 
varied significantly from day-session catalog speech course 
descriptions. 

Most administrators felt that speech education’s great- 
est possible contribution to adult education was in the im- 
provement of the individual student. 

41% of the teachers held earned doctorates. 44% listed 
a master’s degree as their highest degree, and 15% a 
bachelor’s degree. Over three-quarters took their highest 
degree in some area of speech. 

12% of the teachers held the rank of professor, 15% as- 
sociate professor, and 34% Instructor. 

Evening college speech teachers with a full-time com- 
mitment to evening college teaching were in the minority. 

Over three times as many teachers suffered salary re- 
duction because of small classes as those whose salary 
was increased for large classes. 

Two-thirds of the teachers were satisfied with the 
available textual materials in speech for evening college 
use while one-third were not. Textbooks written for use 





in adult classes showed few adoptions. The most popular 
evening college text was a standard undergraduate textbook. 

Two-thirds of the teachers felt that evening college stu- 
dents presented problems not presented by day students. 
The teachers felt thatthese problems stemmed from: 1) The 
evening student’s maturity; 2) The responsibilities of this 
maturity; and 3) The impact of these responsibilities on 
the student’s educational goal. 

26% felt that their evening students were less able than 
their day students while 30% thought them to be more able. 
41% felt them to be of equal ability. 

The greatest number of the evening speech students 
were between twenty and thirty-five years old, were earn- 
ing upwards of $4,500 a year, were enrolled for credit, and 
were working towards a degree. 

The majority of the students first learned of the course 
through the evening college catalog description. 25% thought 
that the catalog did not do a good job of course description. 

The major reasons given for course selection, in order 
of frequency, were: 1) To improve job efficiency; 2) To 
develop personality; 3) To widen cultural horizons; and 
4) To improve speech. Most considered the speech course 
to be of value in terms of their job, their social life, and 
their personal development. 

The majority of the students indicated a very high de- 
gree of satisfaction with their teachers and with the quality 
of teaching in the course. 

Some general conclusions drawn from the data were: 

1) Many speech courses, although offered for adult consump- 
tion, are not specifically designed for adult students; 2) Ad- 
ministrators of university evening college programs are in 
need of information concerning current philosophies and 
trends in speech education; 3) There is a need for defini- 
tion of “target audience” for adult speech courses; and 
4) There is a need for instructional materials in speech 
specifically aimed at adult students. 

Microfilm $3.30; Xerox $11.40. 256 pages. 


SOME EVALUATION OF ADMINISTRATIVE 
COMMUNICATIONS OF INSTITUTIONS OF 
HIGHER LEARNING 


(L. C. Card No. Mic 59-5858) 


Robert Eugene Dunham, Ph.D. 
The Ohio State University, 1959 


In an age when schools and educational methods are 
being re-examined, many criticisms are being leveled at 
the institutions of higher learning. Some of these criticisms 
are the result of attitudes formed by poor communications, 
its poor assimilation, or a lack of communication when 
needed. Colleges and universities today have felt the need 
to re-evaluate their communication system. They are con- 
cerned with conveying information and also with creating 
and maintaining favorable attitudes. The attitudes of the 
communicatee, even though they are not directly the result 
of previous communications, tend to provide useful infor- 
mation about the communicatee so that future communica- 
tions might be prepared. It gives the communicator an idea 
of the type of communication which needs to be conveyed. 

Determining the measurable attitudes of the audience 
tends to point up only an aspect of audience analysis, but 
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does not give an evaluation of the communication system. 
It was the purpose of this study to attempt to learn more 
about the attitudes and opinions of certain members of the 
communication audience and also to evaluate the adminis- 
trative communications and communication channels. The 
primary interest was in The Ohio State University, but 
other universities were used for comparative purposes. 

Two questionnaires were used in this study. One of 
these questionnaires was constructed to measure the atti- 
tudes of students and their parents toward the general ed- 
ucational program of the university. This questionnaire, 
which contained a twenty-item attitude scale, a general 
appraisal item, and several demographic items, was ad- 
ministered to students at The Ohio State University and 
their parents and to students at Otterbein College and their 
parents. The other questionnaire used in this study was 
constructed to measure attitudes and opinions about ad- 
ministrative communications. This questionnaire contained 
a twenty-item attitude scale, a six-item rating scale, sev- 
eral structured questions evaluating administrative com- 
munications, and an open-ended question. This question- 
naire was administered to students at The Ohio State 
University and Wayne State University. 

The data collected from these questionnaires, when 
statistically analyzed, provided the following conclusions: 

1. Students and their parents at The Ohio State Univer- 
sity and Otterbein College have favorable attitudes toward 
the general educational program of these schools, but the 
parents are significantly more favorable. 

2. There is no significant relationship between the at- 
titudes of the student and his parent toward the general 
educational program of the school. 

3. Students in the College of Agriculture and Home 
Economics at Ohio State were favorable toward adminis- 
trative communications and significantly more favorable 
than the students in the four other undergraduate colleges 
at Ohio State and also the students at Wayne State (all of 
whom were slightly unfavorable). 

4. Students at Ohio State and Wayne State would like 
to communicate with administrators more than they now do. 

5. Students at Ohio State consider the college bulletin 
as their most frequently used source of important infor- 
mation, while the students at Wayne State consider the 
Wayne Collegian (college newspaper) as their most fre- 
quently used source. 

6. Students at Ohio State and Wayne State consider the 
intelligibility of the administrative communication its 
most favorable quality. 

Microfilm $2.30; Xerox $8.00. 174 pages. 


A RHETORICAL ANALYSIS OF SELECTED 
ADDRESSES BY ROBERT MAYNARD HUTCHINS 


(L. C. Card No. Mic 59-5708) 
Cleburne Loyd Farr, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Orville A, Hitchcock 


The American educational system during the 1920’s 





was undergoing a period of struggle for reorientation and 
clarification ofits objectives. Higher education, especially 


was in a state of serious quandary concerning its aims, 
its procedures, and its content. The elective principle had 
not solved the dilemma of the expanded curriculum, and 
discoveries about the nature of learning had engendered 
further doubts inthe minds of school men about educationa] 
content and procedures. Because ofthese doubts, a number 
of institutions experimented with new methods and pro- 
grams intended to promote learning and raise standards. 
The most celebrated of these experiments was the New 
Plan undertaken at the University of Chicago in the early 
thirties. Robert Maynard Hutchins became the leader of 
this program and he also served to publicize the changes, 
in large part through public speeches. This study is an 
analysis of seventeen of Hutchins’ major addresses deal- 
ing with the changes of this plan. 

Factors contributing to Hutchins’ speaking skill include 
a studious home environment, a sound foundation in libera] 
studies, law school training, and experience as a teacher 
and administrator. 

Hutchins’ addresses were based upon a philosophy which 
stressed intellectual effort in education. He believed that 
emphasis upon athletics, social development, and voca- 
tional training had obscured education’s true aim, and he 
advocated a curriculum to make more intellectual demands 
on students. 

Hutchins’ ideas were developed primarily by logical 
supports of a wide variety. He proceeded chiefly by ex- 
position, typically explaining and arguing a topic simul- 
taneously. The principal reasoning was argument from 
causal relations. He employed well, too, generalization 
and the hypothetical enthymeme. He depended to an unusual 
degree upon his own authority for the evidence he presented. 
The reasoning was usually sound and the conclusions sol- 
idly drawn. To refute an opposing contention, he analyzed 
it and attempted to show faulty evidence or unsound reason- 
ing. Principal emotional appeals were to pride, self- 
interest, and idealism. His chief ethical appeals were 
indirect references to his experience, judgment, and 
reasonableness. Emotional and ethical proofs were skill- 
fully blended with logical supports. 

Hutchins’ organization was clear and well adapted to 
his material and purpose. He normally arranged his sub- 
ject matter in a problem-solution pattern; his introductions 
and conclusions were brief and well designed to promote 
acceptance of his ideas. His speeches were unified, co- 
herent, and effectively proportioned. Hutchins’ style was 
clear, succinct, and energetic, marked by simple, direct 
language, chosen carefully for a precise effect. Short, 
relatively simple sentences increased the forcefulness of 
his style. Epigrammatic expressions and a biting wit 
added interest to his language. His delivery was conserva- 
tive and somewhat restrained. He normally remained behind 
a lectern and gestured little. His voice was good, but his de- 
livery was rather even, without variations for emphasis. 

Hutchins’ addresses were stimulating and provocative. 
He stated his beliefs with courage and conviction. Adoption 
of many of his proposals by the faculty and trustees of the 
University of Chicago suggests that his speaking was ef- 
fective. He stirred strong reactions in his listeners. Part 
of his contribution to American education was the spirited 
discussions he inspired among educators. As a result of 
his speaking, school men were impelled to examine and re- 
think their procedures, their curricula, and their theories 
of teaching and learning, and laymen made acutely aware of 


the problems of their schools. 
Microfilm $4.55; Xerox $16.00. 354 pages. 
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AN EXPERIMENTAL INVESTIGATION OF THE 
DICHOTIC APPLICATION OF DELAYED 
SIDETONE AND MASKING NOISE 


(L. C. Card No. Mic 59-5018) 


Edward William Gibbons, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Garwood 


The purpose of this investigation was to determine 
what, if any, is the difference in elapsed reading times of 
normally hearing and unilaterally deafened subjects which 
can be attributed to the dichotic application of delayed 
sidetone and masking noise. Subsidiary problems studied 
were the investigation of possible differences in unimpeded 
oral reading for these groups before and after the dichotic 
application, as well as any possible adaptation attributable 
to the delayed sidetone. 

The literature pertinent to the problem was reviewed 
in three main categories: (1) sidetone, (2) delayed side- 
tone, and (3) the masking of speech. 

The experimental design chosen to explore the problem 
involved testing a total population of eighty veterans. Two 
equally divided groups were set up, of normally hearing 
and organically deafened subjects demonstrating unilateral 
hearing losses. The pathological group was selected on 
the basis of audiometric testing demonstrating normal 
hearing in one ear and a difference of thirty db or more 
for the deafened ear. A continuous prose passage 1,600 
syllables long, taken from a fifth grade reader, was used 
for eliciting oral reading times in the same manner for 
all subjects. There were four experimental conditions: 

(1) unimpeded oral reading, (2) dichotic application of de- 
layed sidetone and masking noise, (3) a second dichotic 
application reversed from the initial presentation, and 

(4) unimpeded oral reading. 

The data, comprised of oral reading times, were treated 
statistically using F-scores and t-scores. Analyses of 
variance were computed for the éntire population, as well 
as for the separate groups. In addition, total dst condi- 
tions and total non-dst conditions were treated for both 
groups. Also, an intergroup analysis of the dichotic dst 
and noise presentation was made for the unilaterally _ 
deafened group. 

Results. The following results were obtained: (1) a 
significant difference in the comparison of total treatments 
for normally hearing and unilaterally deafened groups, 

(2) no significant difference between dst treatments for the 
normally hearing, (3) no significant difference between 

dst treatments for the normally hearing group and the total 
cases in the unilaterally deafened group having dst presen- 
tation to the better ear, (4) a significant difference within 
the unilaterally deafened group when treatments were com- 
pared, dst to the poorer ear first producing greater tem- 
poral changes, (5) no significant difference between reading 
times before and after dst presentation for the normally 
hearing nor for the unilaterally deafened, (6) a significant 
difference between groups when both pre-dst and post-dst 
reading times were compared, (7) no adaptation to dst dur- 
ing both dichotic presentations ofdst and masking noise. 

Conclusions, (1) Elapsed oral reading times of nor- 
mally hearing and unilaterally deafened subjects differ 
under the dichotic application of dst and masking noise, 











being less prolonged when presented to the pathological 
ear. (2) Elapsed oralreading times obtainedfor each ear 
of a normally hearing subject donot ordinarily differ more 
than ten seconds under the dichotic application of dst and 
masking noise. (3) Elapsed oral reading times before and 
after the dichotic application of dst and masking noise are 
similar for both normally hearing and unilaterally deafened 
subjects, although there is a difference between groups for 
each condition treated independently. (4) No adaptation 
occurs during the reading of 800 syllables of prose during 
the two-phase dichotic application of dst and masking noise, 
wherein both ears are tested for normally hearing or for 
unilaterally deafened subjects. (5) One method presenta- 
tion of dichotic dst and masking noise to unilaterally 
deafened subjects produces greater time differences be- 
tween reading results for the better and poorer ears, that 
method being presentation of dst to the poorer ear first. 
Microfilm $2.00; Xerox $6.00. 122 pages. 


SOCIAL JUDGMENTS OF STATUS CUES 
IN LANGUAGE 


(L. C. Card No. Mic 59-5861) 


Leroy Stanley Harms, Ph.D. 
The Ohio State University, 1959 


Socially acceptable speech is often defined in basic 
speech texts as the way of talking of the educated or high 
status members of the community. Speech textwriters 
usually advise speech students to acquire the socially ac- 
ceptable way of talking. 

The purpose of this study is to test several assumtions 
about socially acceptable speech. Is it recognizable by 
listeners of different status backgrounds? Is it related to 
the credibility a listener judges a speaker to possess? Is 
it related to the comprehensibleness of the speaker for the 
listener ? 

Three high, three middle and three low status speakers 
recorded two kinds of material. A fifty-second sample of 
conversational speech was used for listener identification 
of speaker status and listener judgment of credibility. A 
one-hundred word impromptu “advice giving” narrative _ 
was employed in the Cloze Procedure measure of listener 
comprehensibility of speaker style. 

Sixty high, sixty middle and sixty low status listeners 
were employed. Each listener heard one high, one middle 
and one low status speaker; each speaker was heard by 
twenty high, twenty middle and twenty low status listeners. 
All conclusions are based on the reactions of sixty or more 
listeners and three or more speakers. 

1. Listeners rate speakers into status groups which 
coincide with the groupings of an objective status index. 
Listeners distinguish between these groups. In an absolute 
sense, listener identification of speaker status is only about 
50 percent accurate. Accuracy of judgment is independent 
of listener status; low status speakers are most easily 
recognized by listeners ofall statuses; high status speakers 
are least easily recognized by listeners of all statuses. 
That which is not socially acceptable speech is most easily 
recognized. 

2. Listeners of all statuses assigned highest credibility 
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to speakers of high status, and assigned lowest credibility 
to speakers of low status. 

3. Speakers of high status tended to be most compre- 
hensible for all listeners. However, high status speakers 
were most comprehensible for high status listeners; mid- 
dle status speakers were most comprehensible for middle 
status listeners; and low status speakers were most com- 
prehensible for low status speakers. 

4. There is a low, positive correlation between identi- 
fied status and judged credibility. Achieved comprehensi- 
bility is independent of identified status and judged 
credibility. 

5. Status cues in language have been shown to consti- 
tute a significant variable in the study of language. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


TEMPORAL SILENCE THRESHOLDS OF HEARING 
(L. C. Card No. Mic 59-5902) 


James Bush House, Ph.D. 
The Ohio State University, 1959 


An audiometric screening test is proposed which uses 
a continuously variable tone as a stimulus and an ack- 
nowledgment to an absence of the tone as a response. In 
keeping with this objective, the present study determined 
the listener’s ability to respond to brief silent intervals. 
The interval that was heard in 50 per cent of the trials 
was designated the temporal silence threshold. This 
threshold was determined in selected conditions of rate of 
octave-ascent, frequency-band, frequency, and intensity. 

One hundred and eighty-one experimental subjects, 
divided into 21 panels listened for silent intervals in both 
continuous and discrete tones. The intervals ranged in 
duration in a descending order from twenty to five milli- 
seconds. The intervals that were included in continuous 
tones appeared in each of two rates of octave-ascent (2.5 
and 7.5 octaves per minute), frequency-band (750-1500 
and 2500-5000 cps), and sound pressure level (45 and 75 
db re .0002 dyne/cm?) of the tone. The intervals that were 
included in discrete tones appeared in each of four condi- 
tions of sound pressure level (45 and 75 db re .0002 
dyne/cm?”). 

No statistically significant differences were found be- 
tween the temporal silence thresholds obtained in the two 
rates of octave-ascent of the sweep tones. The two condi- 
tions of sound pressure level and of frequency-band yielded 
different temporal silence thresholds for the continuous 
tones, Similarly, the frequency and sound pressure levels 
of the discrete tones affected the temporal silence thresh- 
olds obtained in these stimuli. 

In the continuous-tone environment the magnitudes of 
the temporal silence thresholds decreased as the intensity 
of the tone was decreased. The magnitudes of the temporal 
silence thresholds were lessened in the lower of the two 
frequency-band conditions. These two variables, the in- 
tensity of the tone and the frequency-band excluded by the 
interval, affected the temporal silence threshold differ - 
entially and in a manner to yield a statistically significant 
interaction. In the discrete-tone environment the temporal 
silence thresholds were significantly different as obtained 
in the two conditions of intensity. 








Temporal silence thresholds ranged from 8.6 to 11.8 
milliseconds in the continuous tones and from 6.4 to 12.5 
milliseconds in the discrete tones. 

The study suggested that a continuous-frequency audio- 
metric screening test was justified insofar as the ability 
of the subject to respond to brief absences of stimuli was 
concerned. Microfilm $2.00; Xerox $5.80. 118 pages. 


AN ANALYSIS OF THE ARTICULATORY ERRORS 
AND VOICE QUALITY CHARACTERISTICS AND 
THEIR RELATIONSHIP TO SPEECH INTELLIGIBILITY 
OF CHILDREN WITH CEREBRAL PALSY 


(L. C. Card No. Mic 59-628) 


Edward William Iandoli, Ph.D. 
Syracuse University, 1958 


Supervisor: Louis M, DiCarlo 


This investigation purported to identify articulatory 
errors in the speech of twenty-three cerebral palsy 
speakers, classify these errors into general categories, 
and determine their frequency and relative effect on 
speech intelligibility. Moreover, this study explored the 
effect of combinations of voice quality, rhythm, and ar- 
ticulatory errors on intelligibility. 

A Magnacorder, Model PT 6-J, was employed to play 
back sentence and phonetically balanced word lists previ- 
ously recorded in Cypreansen’s study. Both sentence and 
PBF word materials were first phonetically analyzed and 
later transcribed by three individuals trained in phonetic 
transcription. 

Lencione’s and Hudgins and Numbers’ classifications 
for articulatory errors were used. Lencione classified 
articulatory errors according to physiological categories, 
while Hudgins and Numbers grouped the errors into two 
general types: consonants and vowels. The following 
error categories were analyzed: 


Consonants: 
1, surd-sonant 
2. substitution 
3. nasality 
4, compound consonant 
5. releasing consonant 
6. arresting consonant 


Vowels: 
1, substitution 
2. diphthongization 
3. diphthongs 
4. neutralization 
5. omission 
6. adventitious releasing consonant 


Results 


. No significant differences were found between the 
speech performance of Lencione’s subjects and 
those of this study. 


In correlating sentence intelligibility, PBF word 
intelligibility, and consonant and vowel errors, total 
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consonants produced a higher correlation and 
greater percent of predictable variance than the 
vowels, indicating consonant errors contribute a 
greater influence on intelligibility. 


3. When the intercorrelation matrix was computed 
between variables of intelligibility, rhythm, con- 
sonants, vowels, breathiness, harshness, and 
nasality, all variables were significant, but when 
the influence of two variables was eliminated, con- 
sonants correlated with intelligibility beyond the 
.01 level, indicating the influence of consonants on 
speech intelligibility. 


4. When consonant sounds were ranked according to 
difficulty for high and low intelligibility groups, 
the low group made approximately three times as 
many errors as the high group for sentences, and 
error patterns were systematic; but there were no 
identical error patterns for PBF words. 


5. When correlation coefficients were computed for 
the high intelligibility group, consonant errors were 
significant for sentences but not for PBF words. 

No vowel error categories correlated significantly 
with PBF word intelligibility. 


6. Intercorrelations for the low group revealed that 
consonants and intelligibility were significantly 
related, indicating a great deal of unintelligibility 
to be influenced by the consonant errors. 


7. Both in terms of magnitude and percent, the athe- 
toid group produced more than twice as many con- 
sonant errors as the spastics for both sentences 
and PBF words. Comparing the athetoid and the 
low groups suggests a marked similarity between 
these two groups in production of consonant and 
vowel errors, the majority of errors being made 
in consonant categories. 


8. Intercorrelations between the variables for the 
spastic group show all variables except nasality to 
be significantly related to intelligibility. 


9. Intercorrelations for the athetoid group reveal all 
variables to be significantly related to intelligibil- 
ity, but when the influence of two variables was 
minimized, the only significant relationship was 
between consonants and sentence intelligibility. 


The trend throughout the study supports the hypothesis 
that the integrity of the consonant movements has to be 
preserved for intelligibility for children with cerebral 
palsy. 

The need for further research with a larger sample 
size and greater spontaneous and structured speech ma- 
terial is indicated for determining symmetry in pattern 
of errors for children with cerebral palsy. 

Microfilm $2.20; Xerox $7.80. 168 pages. 








AN EXPERIMENTAL STUDY OF THE RELATIVE 
EFFECTIVENESS OF NEGROES AND WHITES IN 
ACHIEVING RACIAL ATTITUDE CHANGE VIA 
KINESCOPE RECORDINGS 


(L. C. Card No. Mic 59-5720) 


Sidney Kraus, Ph.D, 
State University of Iowa, 1959 


Chairman: Assistant Professor Paul J, Heinberg 


This study was designed to determine the relative ef- 
fectiveness of Negro and white actors in films used to 
change attitudes of white secondary school children toward 
Negroes. 

An original script was written for two characters. 
Four Kinescopes of the script were made, each with iden- 
tical dialog and differing insofar as possible only in terms 
of the performer. Version #1 used two white performers; 
version #2, two Negro performers; version #3, one of the 
white performers in version #1 and one of the Negro per- 
formers in version #2; version #4, same as #3 with roles 
reversed. The performers were matched as much as 
possible in terms of height, general appearance, and act- 
ing ability. 

The sample population was obtained from Iowa high 
schools in towns of less than 7,000 population. Eight of 
these schools were assigned in pairs to be exposed to one 
of the four treatments. The ninth school was used as a 
control. 

To measure the attitudes of the subjects toward con- 
cepts relevant to the content of the Kinescopes, an Attitude 
Scale was constructed and refined. Twenty-five subjects 
from only one school in each of the four treatment groups 
were pretested. Five weeks after pretesting, all eight 
groups were posttested immediately following the viewing 
of the film. The control group was pretested prior to the 
other groups and was posttested after the other groups. 
Attitude shift was measured by the difference in score 
from pretest to posttest. 

A simple analysis of variance was applied for an over- 
all F-test to determine which film, if any, was better than 
no film, t-tests were applied where significance indicated. 
The .05 level of significance was predetermined as the level 
at which the hypothesis of no difference would be rejected. 

The following results were obtained from the statis- 
tical analysis of the Attitude Scale: 


1. The control group dic. not shift significantly in atti- 
tude from pretest to posttest. 


2. Versions #3 and #4 were found to be significantly 
better in changing attitudes than the other versions 
or no version, 


The Negro sub-scale of the California Ethnocentric 
Attitude Scale was administered with the Attitude Scale. 
Similar results were found in the analysis of the Cali- 
fornia E. 

Since versions #3 and #4 include the same performers 
with roles reversed, the significance found was not a func- 
tion of the roles. 

The findings in this study seem to indicate that eleventh 
grade high school children are more convinced as to the 
sincerity of the communicator (the performer) when he is 
“practicing what he preaches,” or, to quote another cliche, 
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when “action speaks louder than words.” When such stu- 
dents see two white individuals “preaching” about the 


rights of Negroes, or when they see two Negroes in a simi- . 


lar discussion, they tend to withdraw from the appeal being 
made. However, when they see a white person talking about 
the rights of Negroes in a favorable context to a Negro 
with whom he shares certain cultural values and norms, 
they are impressed with the sincerity of the communicator. 
Since the students identify with such a communicator -- 
they have shared experiences and, moreover, they are 
able to have shared understandings (they empathize) -- 
they modify their previously held attitudes. 

Microfilm $2.00; Xerox $6.20. 129 pages. 


THE ICONOGRAPHY OF LONDON THEATRE 
AUDITORIUM ARCHITECTURE, 1660-1900. 
(Volumes I and II). 


(L. C. Card No. Mic 59-5864) 


Philip Alan Macomber, Ph.D. 
The Ohio State University, 1959 


The physical arrangement of the auditorium of a 
theatre bears such an important relationship to the form 
and style of the plays produced that detailed information 
on the development of this architectural unit becomes of 
prime importance to the theatre historian. 

Studies pertaining to the various aspects of the English 
theatre from 1660 to 1900 have been generally concerned 
with only the individual and his relation or contribution to 
theatrical history. Most of these studies make no attempt 
to consider in detail the overall architectural development 
and very few of them attempt to integrate the masses of pic- 
torial evidence available on London theatres into a de- 
tailed architectural thesis. 

For the consideration of this architectural development, 
3,500 pictures were originally assembled. This number 
was reduced to approximately 700 different pictures repre- 
senting 200 architectural units with about 500 different 
names. Each of the 70C prints was identified by theatre 
and placed in chronological order. When possible, each 
print was identified by artist, by engraver and whenever 
applicable, by publisher. All of this information was re- 
corded alphabetically by theatre name in the Catalogue 
(the first part of Volume 11). Preceding the catalogued 
entries for each theatre is a Fact Sheet of pertinent in- 
formation concerning that particular architectural unit. 
Following the Catalogue is a complex Index of Artists and 
Engravers, of Architects and of Owners and Managers 
appearing in the Catalogue. This series of indices facili- 
tates the instant identification and/or location of an indi- 
vidual print or building by any of its various names. 

The influence exerted by the non-standard forms of 
theatrical architecture, such as the equestrian theatre, 
the opera, the formal music garden, concert rooms, tav- 
erns, exhibition halls, panoramas and the music halls, 
must be placed in the proper perspective to the legitimate 
theatre architecture. 

The architectural development of the auditorium can 
be traced from the tennis court theatres of 1660 to the 
late Victorian theatres of the 1890’s, with these many out- 
side influences having a direct relationship to the ultimate 


auditorium design: 





One hundred and fifteen prints were selected to illus- 
trate this development. Fourteen original drawings rep- 
resent typical theatres at significant points in the 
development ofthe auditorium. The discussion is confined 
principally to three elements basic to all auditorium archi- 
tecture: the proscenium area, the pit area and the tiers, 
The four basic variations of proscenium design are dis- 
cussed in detail, while the pit was considered from two 
points of view. First, the shape of the pit in plan view and, 
second, the relation of the pit floor to the ground level of 
the building as seen in a section view. Five basic varia- 
tions were found in the shape of the pit. The cevelopment 
of the tiers, or boxes-and galleries, is directly correlated 
with the size of the theatre auditorium. This correlation 
exists in the one-tiered tennis courts as well as in the 
six-tiered major theatres of 1825 when the greatest seat- 
ing capacity was reached. 

The iconography of London theatres graphically details 
the auditorium architecture, while the discussion crystal- 
izes these details into overall development patterns. 

Microfilm $8.15; Xerox $27.80. 644 pages. 


THE DRAMATIZATION OF THE AMERICAN 
SERIOUS NOVEL 1926--1952. 


(L. C. Card No. Mic 59-5803) 


Thomas Henry Napiecinski, Ph.D. 
The University of Wisconsin, 1959 
Supervisor: Professor Ronald E, Mitchell 

One of the generally accepted postulates of modern 
literary criticism is that in the twentieth century Ameri- 
can literature became both indigenous and consequential, 
breaking away from slavish imitation of foreign themes 
and forms to the point where it became the imitated in- 
stead of the imitator. The argument holds very well for 
both the American novel and the American drama. Also 
in the twentieth century in America is to be noted the de- 
velopment of a tendency to dramatize the American serious 
novel in preference to novels of pure escapism. The ques- 
tion of the dissertation derives from the consideration of 
a possible relationship between the two tendencies. Has 
there developed in the twentieth century, we ask, an art 
of dramatization of the American serious novel to parallel 
that of the American novel and the American original 
drama? 

Secondary considerations of the study are the following: 

1. Is there any real reason for the stigma which now 
attaches itself to the dramatization? 

2. Does a large incidence of dramatization on the stage 
of any period indicate a dearth of original playwriting talent? 

3. Do the distinctions which have been made in literary 
theory between the novel and play have any basis in fact? 

4. Which literary form best depicts the reality of our 
present world and our individual lives? 

5. Can a novelist also be successful as a playwright or 
should dramatizations be made by other persons more 
knowledgeable in the ways of the theater? 

6. Exactly what happens to a novel when it is adapted 
into a play? 

7. What would seem to be the best way of going about 
adapting a novel into a play? 
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To arrive at answers to these questions fourteen se- 
lected dramatizations of the American serious novel pro- 
duced on the New York professional stage during the period 
1926--1952 were given careful critical analysis. They are 
The Great Gatsby, The House of Women, A Farewell to 
Arms, Tobacco Road, Dodsworth, The Old Maid, Paths of 
Glory, Ethan Frome, Of Mice and Men, The World We 
Make, Native Son, A Bell for Adano, The He Heiress, and 
The Grass Harp. 

~ The answer to the major question came out a qualified 
“yes.” An art of serious American dramatization has de- 
veloped in the twentieth century, it was discovered, but it 
is a literary development of lesser significance than that 
of either the American novel or the American original 
drama. 

Answers to the secondary questions of the study are: 
(1) There is no good reason for the stigma which now at- 
taches itself to the dramatization; (2) A large incidence 
of dramatization does not necessarily indicate a dearth of 
original playwriting talent; (3) The distinctions which have 
been made in literary theory between the novel and the 
play have definite basis in fact; (4) The novel best depicts 
the reality of our world and our individual lives; (5) It de- 
pends on the individual whether the novelist should do his 
own dramatizing or turn the job over to someone else; 
(6) A novel suffers many changes in being transferred to 
the stage, chief among these being speeding up, creation 
of suspense, theatricalization of plot incident, reduction 
of theme, objectification of point of view, limitation of 
setting, colloquialization of language, and sentimentaliza- 
tion of characrers; and (7) The best way to adapt a novel 
into a play is to be always faithful to the original but not 
to be afraid to substitute a theatrical equivalent for the 
novel’s way of doing something. 
Microfilm $13.10; Xerox $46.80. 1037 pages. 























A RHETORICAL ANALYSIS OF REPRESENTATIVE 
HOMILIES OF BASIL THE GREAT 


(L. C. Card No, Mic 59-5729) 


Thomas Henry Olbricht, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Orville A, Hitchcock 


The purpose of this dissertation was to study invention 
organization and language in sixteen homilies of Basil the 
Great. The homilies dealt with three prominent religious 
questions of the day, the nature of creation, the concept of 
the Trinity, and the attitude of Christians toward posses - 
sions. The texts of the sermons were obtained from 
Migne’s Patrologiae Graecae. 

Basil studied and taught rhetoric. He had the best ed- 
ucation his times afforded, studying at Caesarea, Constan- 
tinople, and Athens. His instructors included the renowned 
rhetoricians Libanius, Prohaeresius and Himerius. His 
program of study was comprehensive. He was especially 
well grounded in Greek literature, including rhetoric, and 
religion. Leaving teaching, Basil rose through the offices 
of the church until he became Bishop of Caesarea in 
370 A. D. 

In the homilies studied Basil had three purposes: to 
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explain Biblical concepts, to convince his audience that 
these were the correct concepts, and to persuade them to 
lead lives consonant with Biblical teaching. Exposition 
was primary in the Hexaemera: conviction was the im- 
portant purpose in the sermons on the Trinity; persuasion 
was emphasized in those on possessions. In seeking to 
convince, Basil tended to go on the attack, spending a 
major part of his time refuting arguments of those who 
differed with him. He sought to explain the Biblical story 
of creation; show that God, Christ, and the Holy Spirit are 
one in essence and three in person; and persuade Chris- 
tians to fast and eschew possessions. 

In explaining, Basil relied upon vivid description and 
a multitude of examples. The examples were drawn from 
nature, the Bible, and the activities of the people. The 
examples were well selected in terms of audience experi- 
ence and interest, 

In convincing, both in building his own case and in at- 
tacking that of his opponents, Basil used both inductive 
and deductive argument. Customarily he generalized from 
Biblical authority or examples to his conclusions, particu- 
larly in the homilies on the Trinity. He used enthymemes 
effectively. The major premises, popular ideas or ideas 
from the Bible, were seldom stated. The minor premises 
were not often established. The reasoning in nearly all 
cases was valid and suitable to the audience and occasion. 
Chains of reasoning, sometimes complex, were used. Apt 
analogies were employed. In refutation, the dilemma and 
the method of residues were used. A feature of the speak- 
ing was his taking of ideas from the Greek philosophers, 
without credit, especially from Plato and Aristotle, to 
establish Christian concepts. 

Basil appealed effectively to the emotions when he drew 
incidental moral lessons or attacked the character or com- 
petence of his opponents. His major appeals were to 
shame and anger. Love, pity, and other positive emotions 
were appealed to less frequently, giving his speaking a 
somewhat negative approach. 

While elements of personal proof were present in the 
speeches, Basil did not make a great effort to build his 
prestige. He identified himself with his listeners by the 
use of first person plural pronouns and built his own char- 
acter through denouncing that of his opponents, 

The homilies were rather clearly organized. The in- 
troductions were brief. The bodies of the sermons nor- 
mally were organized in distributive fashion, some of the 
elements usually having logical connections. The organi- 
zation within points, sometimes haphazard, was historical 
or topical. The conclusions were brief and often exhorta- 
tory. Basil’s language was less Asiatic than that of his 
contemporaries. 

The author concludes that Basil was an able speaker. 
In an age saturated with Greek concepts, being assimilated 
and to an extent superseded by the ideas of rising Chris- 
tendom, he sought to formulate, express clearly, and de- 
fend convincingly, Christian tenets which were relatively 
new and at certain points at variance with traditional 
Greek and “heretical” Christian thinking. Some of these 
concepts he helped to shape. Basil brought to bear in an 
effective way his vast knowledge of Greek and Christian 
literature and his training in rhetoric. 

Microfilm $4.80; Xerox $16.00. 375 pages. 
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SPANISH THEATRE: A STUDY IN 
DRAMATIC DISCIPLINE. 


(L. C. Card No. Mic 59-6139) 


William Irvin Oliver, Ph.D. 
Cornell University, 1959 


This dissertation examines important differences in 
content, style, and form between Spanish drama and con- 
temporary American drama. It recommends the study of 
Spanish plays as a valuable discipline for American 
theatre artists and student playwrights. Sucha study could 
be ameans of discovering plays that would enrich our stage. 
The dissertation includes actable translations of plays by 
three of the greatest playwrights in Spanish literature: 
The Lady Nit-Wit by Lope de Vega, Phaedra by Miguel de 
Unamuno, and Blood Wedding by Federico Garcia Lorca. 
Two of these plays are made available in English transla- 
tion for the first time. 

The critical portion of this dissertation is divided into 
three sections. The first is a condensed study of Spanish 
drama focusing on theatrical conventions and the qualities 
and values that distinguish the major periods and great 
works. The second is a similar study of American drama 
concentrating upon the dramatic conventions and values of 
contemporary American drama. The third section corre- 
lates the two preceding units. The translations are used 
to illustrate many of the conclusions of the critique. 

More specifically, this study demonstrates that our 
audience at mid-century indicates an increased interest 
in plays with strong or complex intellectual content, plays 
that depart from realism, and plays whose eloquence and 
linguistic elegance are more pronounced than those which 
are found in much of the work of our native dramatists. 

This increased sophistication in our dramatic appre- 
ciation warrants intense study of Spanish drama by our 
student playwrights for its rhetorical and poetic tradition. 
It also recommends production of Spanish plays hitherto 
neglected. If these plays are culturally distant from our 
experience, they are not yet so far removed that we can- 
not understand them or appreciate their dramatic artistry. 
Student playwrights can study the dramatic technique of 
Spanish plays without running the risk of voluntarily imi- 
tating the Spanish authors in their points of view. These 
views are often so closely allied to Spanish culture that 
it would be impossible to transplant them to our own. 

Our student dramatists can discover here configura- 
tions of plot, style, character, and theme that lend them- 
selves to greater rhetorical content than that which is 
permitted by our still-prevailing realism. Especially, 
Spanish drama presents our playwrights with an elegance 
and complexity of speech. In this drama we can discover 
masterful uses of various figures of speech which we no 
longer display in our theatrical diction. 

Realism, with its psychological emphasis, has ina 
sense limited our drama by focusing it more upon charac- 
ter revelation than upon meaningful action. Spanish drama 
can teach us how to characterize without need of so many 
psychological personality tags. It can teach us to over- 
come our distrust of character-types and, by good and bad 
example, to perceive their advantages and proper dramatic 
use 





Our student playwrights can rediscover the plot as a 
chain of linked and meaningful events rather than a series 
of psychological revelations. The brilliant construction of 
intricate plots has long been a virtue of Spanish drama. 





Finally, Spanish drama provides countless examples 
of the best and the worst poetic theatre. These examples, 
good and bad, modern and ancient, are all written by men 
who saw nothing unusual in the fact of poetry inthe theatre, 
or that a dramatist should write poetry, or that a poet 
should write drama. Spanish poetic drama has been from 
its beginning a popular drama. A study of its dramatic 
techniques can answer several of the technical questions 
about the nature of dramatic poetry that seem to trouble 
some of our poets recently turned playwrights. 

Microfilm $7.90; Xerox $27.00. 623 pages. 


A HISTORY OF THE PROFESSIONAL THEATRE 
OF DETROIT, MICHIGAN, SEPTEMBER 13, 1875 
to JULY 3, 1886. 


(L. C. Card No, Mic 59-3486) 


William A, Peterson, Ph.D. 
Florida State University, 1959 


The primary objective of this study was to discover the 
relationship between the professional theatre in Detroit 
and the professional theatre in America concurrent to the 
life span of the first Whitney’s Grand Opera House, Sep- 
tember 13, 1875 to July 3, 1886. 

Detroit grew from a city of 101,255 in 1874, to 132,798 
in 1884. The city was governed by the wealthy, educated 
industrialists who also gave the strongest support to the 
legitimate theatre. The variety theatres reached larger 
audiences among the lower class. 

Detroit’s theatre buildings resembled many in America 
in the 19th Century. The variety houses were converted 
churches and theatres, and the legitimate theatres were 
Renaissance in architectural style with ornate and color- 
ful decorations. 

The Theatre Comique, the Coliseum and the Park 
theatres under the proprietorship of Charles M. Welch and 
James F. O’Neil and all the other variety theatres in De- 
troit at this time were participating in various degrees in 
the transition from the bawdy entertainment suitable for 
male audiences to family type theatres actively soliciting 
the attendance of ladies and children. 

The Detroit Opera House and Whitney’s Grand Opera 
House were first class legitimate theatres whose major 
proprietors, Thomas W. Davey and C. J. Whitney, were 
participating in the national trend from small theatre cir- 
cuits to multiple theatre circuits. 

White’s Grand Theatre initiated a trend for low-priced 
legitimate theatres. Charles O, White’s policy for keeping 
box office prices down by booking high quality but lesser 
known stars and companies created patrons among the new 
literate masses who had not previously been theatre goers. 

The appearance of eminent American and European 
stars at Detroit reflected the American “golden age” of 
acting. Most of the outstanding actors and actresses of 
Europe and America frequently played Detroit in this 
decade. Prominent among these celebrities was Lawrence 
Barrett, a native of Detroit. All these actors were par- 
ticipating in the transition from resident stock companies 
to traveling stock companies. 

The repertoires of the stars playing in Detroit in this 
period relied heavily on the classics. However, the 
European melodramas, their American imitations, and the 
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native American dramas presenting the stereotype stage 
Yankee and frontiersman were also popular. The Ameri- 
can movement away from the romantic melodrama to a 
more reatistic drama was led by playwright Bronson How- 
ard of Detroit. 

In the field of dramatic criticism, George Pomeroy 
Goodale of The Detroit Free Press was one of America’s 
best known and respected critics. 

Five major appendices present chronologies of daily 
events at the Detroit Opera House, Whitney’s Grand Opera 
House, and White’s Grand Theatre; an alphabetical list of 
actors appearing at all these theatres; and an alphabetical 
list of the plays presented at these theatres. 

The array of stars and plays presented on the Detroit 
stages were comparable to those in other major theatrical 
cities on the circuit from New York to Chicago, Virginia 
City, Salt Lake City and San Francisco. 

Microfilm $8.65; Xerox $29.40. 684 pages. 





THE USE OF THE SEMANTIC DIFFERENTIAL 
TECHNIQUE IN THE ANALYSIS OF THE IMAGES 
OF THREE COLUMBUS COMMERCIAL 
TELEVISION STATIONS 


(L. C. Card No, Mic 59-5936) 


Franklin David Sabah, Ph.D. 
The Ohio State University, 1959 


One of the concerns of broadcasters today deals with 
the problem of station “image.” That is, what do stations 
mean, connote, or reflect to the society in which they op- 
erate? The purposes of this research were to determine 
whether the semantic differential technique could be 
adapted constructively to the problem of measuring station 
image, and to evaluate comparatively the images of the 
three Columbus commercial television stations from two 
points of view. One scaling procedure was designed to 
measure a “holistic” (total or station as a whole) image, 
and the other procedure was set up to measure an “ ana- 
lytic” (station broken down into various concepts or sig- 
nificant features of its programming) image. 

Twenty gradients (e.g., pleasant-unpleasant, valuable- 
worthless) were used to evaluate each station in the holis- 
tic test. These same 20 gradients paired with each of ten 
programming concepts (e.g., news, comedy-variety) were 
used to evaluate each station in the analytic test. The 
20-item holistic test and the 200-item analytic test were 
administered to 40 Ohio State University Columbus resi- 
dent students, From these results an eight-item holistic 
final test and an 80-item analytic final test were con- 
structed containing those gradients and concept-gradient 
pairings which discriminated most among pairs of stations. 
These final tests were admin‘stered to 100 parents of 
Columbus resident students. 

Kuder-Richardson reliability coefficients were .88 and 
.97 for the holistic and analytic final tests respectively. 
That these tests seem to satisfy a predictive validity cri- 
terion was indicated by the manner in which they were 
marked by various stations’ preference groups. In gen- 
eral, that group of respondents which indicated it watched 
a particular station most tended to give that station the 
most desirable rating. On the basis of the entire sample, 








the mean values for each station on each test were as 
follows: (1) the holistic test - WBNS, 2.4; WLW-C, 2.7; 
and WTVN, 3.5; (2) the analytic test - WBNS, 2.9; WLW-C, 
3.0; and WTVN, 3.4. Thus, on both tests WBNS was evalu- 
ated as most desirable; WLW-C, next most desirable; and 
WTVN, least desirable. 

The following conclusions were drawn: 

1. The Columbus commercial television stations do 
reflect different images. WBNS is significantly different, 
in a desirable direction, from either WLW-C or WTVN in 
terms of a holistic image; and different, although not sig- 
nificantly in the case of WLW-C, from these stations when 
considered analytically. Also, on both image evaluations, 
WLW-C is considered significantly different, in a desirable 
direction, from WTVN. 

2. The viewer images of the stations are not all con- 
sistent with the stations’ size-of-audience ratings. WBNS 
has the most desirable image and also the largest size-os- 
audience figures. However, WLW-C, which has a more 
desirable image than WTVN, actually has smaller size-of- 
audience figures than does WTVN. 

3. Analysis of the three stations’ images from holistic 
and analytic points of view does produce confirming results 
insofar as direction of differences is concerned; however,’ 
differences between the stations are more distinct when 
measured from the holistic point of view. 

Microfilm $2.00; Xerox $6.0U. 122 pages. 


A QUANTITATIVE INVESTIGATION OF JUDGMENTS 
CONCERNING SOME VARIABLES OF STUTTERING 
PHENOMENA IN CHILDREN 


(L. C. Card No. Mic 59-634) 


Elliott J. Schaffer, Ph.D. 
Syracuse University, 1958 


Supervisor: Louis M, DiCarlo 


This exploratory study was designed to investigate 
agreement among six groups of 12 judges--speech thera- 
pists, teachers, stutterers, peers, parents of stutterers, 
and parents of non-stutterers--on some variables of stut- 
tering among 19 children, 9 to 17 years of age. Four of 
these were non-stutterers. This was an extension of Tut- 
hill’s research. 

The following pertinent issues were considered and 
the study attempted to answer the following questions: 


1. What is the extent of agreement: 


a. among groups of judges on loci of stuttering 
when employing an extensional definition of 
stuttering ? 


b. among groups of judges on diagnosing type of 
stuttering? 


c. between judges and criterion on: 


1) loci of stuttering, 
2) type of stuttering? 


d. among groups of judges on rating stuttering 
severity when using their own definitions of 
severity ? 
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e. in ranking subjects according to: 


1) frequency of stuttering indicated, 

2) degree of agreement obtained by judges, 

3) degree of agreement obtained by judges with 
criterion? 


- What relationship exists between judged frequency 
and rated severity of stuttering? 


. Is there a difference in judged frequency of stut- 
tering from audio-visual and auditory presentations 
when employing the same speech materials and 
same judges ? 


Sound-motion picture equipment was utilized to produce 
a film of 19 speech samples of reading and oral recall. 

The film was judged in three states. At first, judges 
were randomized for order of presentation. Half the 
judges responded to audio-visual stimuli, counting stut- 
tering moments on an audio-visual form. Half listened 
to the sound track while marking a transcript for loci of 
stuttering. Judges employed an extensional definition of 
stuttering, indicating each moment of stuttering as it oc- 
curred, On the second occasion, judges attended the al- 
ternate presentation. For the last session, definitions and 
criteria for clonic, mixed, and tonic stuttering were pro- 
vided, Using their own definition of severity, judges rated 
severity and diagnosed type of stuttering for each subject. 

To measure agreement on loci of stuttering, an index 
of agreement was employed. Six judges from each group, 
and six stut‘zring subjects were randomized for treating 
sample data. Indications of all judges were employed to 
examine some variables. 


Results 


. Low agreement existed among these judges on loci 
of stuttering when employing an extensional defini- 
tion. Of 1,410 instances indicated, not one stutter- 
ing moment received perfect agreement by all 
judges. Peers indicated the greatest range of 
moments of stuttering. 


Speech therapists indicated the highest, and stut- 
terers, the lowest, incidence of stuttering moments 
with perfect agreement. Peers indicated the most 
moments with no agreement. 


The highest average agreement (50.1 percent) on 
loci of stuttering existed among speech therapists. 
Agreement was generally low. 


Agreement of judges with criterion on loci was 
higher, but ranking of subjects according to percent 
agreement changes little. 


Most judges indicated moments of stuttering for 
four non-stutterers. 


. High significant agreement existed in ranking sub- 
jects according to: 


a. moments indicated, 
b. percent agreement obtained by judges, 
c. percent agreement obtained by judges with criterion. 


Stuttering cues exist both in the speaker and in the 
listener. 


Considerable variation exists among groups in diag- 
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nosing type of stuttering, but some subjects receive 
high agreement. Teachers tended to agree most 
often. Stutterers showed no high agreement. Any 
difference in agreement by majority of each group 
may be attributed to chance. 


On two subjects speech therapists and parents of 
non-stutterers agreed more with the criterion. 


. Homogeneity of variance existed in severity ratings. 
Stutterers tended to rate least severely, while par- 
ents of both stutterers and non-stutterers tended to 
rate most severely. 


Little relationship existed between judged frequency 
and rated severity of stuttering. 


. There was a significantly greater response to audi- 
tory stuttering cues when employing the same speech 
samples and the same judges. 

Microfilm $2.00; Xerox $6.60. 139 pages. 


A RHETORICAL CRITICAL ANALYSIS OF 
LECTURING OF MARIA LOUISE SANFORD 


(L. C. Card No. Mic 59-6040) 


Maude Shirley Shapiro, Ph.D. 
University of Minnesota, 1959 


Maria Louise Sanford lived from: Dec. 19, 1837 to April 
21, 1920. During those eighty-three years American culture 
underwent many changes. Not least of these was the 
changed role of women, This is exemplified by Maria San- 
ford. She is a transitional figure spanning the years 
wherein women rose to positions of influence. 

Earnest J. Wrage and other authorities in rhetorical 
critical analysis contend that the lecturing of a public 
speaker provides an index to man’s “values and goals”. 
This is demonstrated by Maria L. Sanford. In effect, an 
examination of her lecturing reveals facets of the social 
and intellectual history of the years during which she lived. 

Maria Sanford was an educator for fifty-four years. 
After teaching in the various grades of Connecticut and 
Pennsylvania, in 1870 she became professor of history at 
Swarthmore College. In 1880 she came to the University 
of Minnesota where she remained for twenty-nine years. 
As professor of rhetoric and elocution she was the first 
woman professor at Minnesota. 

Beginning with addresses to teachers’ institutes early 
in her teaching, increasingly she spoke to variegated 
groups. In her Minnesota period she addressed not only 
teachers’ but farmers’ institutes, women’s clubs, univer- 
sity extension groups, and normal and grade school audi- 
ences. She also did considerable pulpit preaching. Ex- 
tensive as was her public speaking previously, it was in 
the eleven years following her retirement from the Uni- 
versity of Minnesota in 1909 that she achieved national 
distinction as a lecturer. 

Initially known as a speaker on the arts and in the area 
of manners and morals, both areas reflecting particular 
stages of American culture, she added subjects of a semi- 
religious nature, such as her “ Beauties of the Bible” lec- 
ture. In addition, she continued to preach widely, both in her 
own church, the Congregationalist, and in other churches. 
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These religious lectures as well as her humanitarian lec- 
tures reflect the secularization and socialization of the 
church underway in her lifetime. Apropos her humani- 
tarian lecturing, she spoke on a wide range of causes and 
reforms, These included suffrage, espoused only in 1912, 
the teaching of sex hygiene, temperance, civic improve- 
ment, co-education, conservation, justice for the Indians, 
and amelioration of “pauperism” by “work, not alms”. 
Her identification with such causes and reforms placed 
her among the humanitarians active in the late 19th and 
early 20th centuries. Finally, she spoke on patriotic sub- 
jects, standing for peace before World War I and travel- 
ling throughout the country during the war to further the 
war effort. After the war she continued her multifarious 
lecturing until her death. 

Basically Maria Sanford was the humanitarian, moral- 
ist, and patriot, with roots deep in her New England Puri- 
tan upbringing. She regarded the * perfectibility of society” 
as a“duty”. She was not iconoclastic or radical, though 
occasionally liberal in a particular advocacy. Essentially 
conservative and traditionalist, she symbolized certain 
socially sanctioned valued, values basic to the American 
culture, for example, service and sacrifice, faith, justice, 
thrift, and self-improvement. She stood for the perpetua- 
tion of such traditional values through adult education and 
amelioration of the ills of society. These avenues repre- 
sented goals arising from conditions of her day. 

Frequently her “homely advice” and her admonishments 
to love of the beautiful in art and literature, and to serv- 
ing mankind, assumed an inspirational character. Con- 
tributing to this was her intense earnestness, her rich, 
impressive voice, and the fact that she evoked a picture of 
one’s grandmother. 

Renowned as a good Christian woman, an educator, 
civic leader, and lecturer, her statue, unveiled in the Hall 
of Fame in Washington in November 1958, is, in many re- 
spects, a symbol of traditionalism and conservatism. 
Microfilm $9.40; Xerox $33.40. 742 pages. 


AN EVALUATION OF CERTAIN ASPECTS OF 
STUDENT TEACHING PROGRAMS FOR PUBLIC 
SCHOOL SPEECH AND HEARING THERAPISTS 


(L. C. Card No, Mic 59-5827) 


Lois Elaine Shefte, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor John V, Irwin 


The purpose of this study was to evaluate selected 
phases of Student Teaching Programs in Public School 
Speech and Hearing Therapy. 

A questionnaire consisting of 48 selected items was 
sent to 2,185 Public School Therapists, and to 115 College 
Supervisors of Student Teaching. The two groups judged 
each item on two equated seven point scales. For each 
item, the two scales represented: The DEGREE OF IM- 
PORTANCE in an “ideal” Student Teaching Program, and 
the ADEQUACY OF TRAINING PROVIDED by the institu- 
tion attended by the Public School Therapist, and the in- 
stitution in which the College Supervisor worked. 

Returns from Therapists totalled 44% and from Super- 









visors 66%. Arandom sample of 500 Therapists and 50 Su- 
pervisors was selected from the completed questionnaires. 
Statistical procedures were: 


1. Attneave Method of Graded Dichotomies for the 
Scaling of Judgments 


2. Inter-judge reliability correlations 


3. Four correlations between four sets of subjective 
scale values 


4, t-Tests between inter-scale means for four sets of 
median subjective scale values 


5. Inter-scale discrepancy comparisons 


6. Ranking of inter-scale discrepancies 


The objective scales were transformed to subjective 
scales by the Attneave Method. Four sets of median sub- 
jective scale values were obtained: 1) Public School Thera- 
pists, DEGREE OF IMPORTANCE, 2) Public School Thera- 
pists, ADEQUACY OF TRAINING, 3) College Supervisors, 
DEGREE OF IMPORTANCE, and, 4) College Supervisors, 
ADEQUACY OF TRAINING. 

Inter-judge reliability correlations obtained for both 
groups on both scales were significant. 

The subjective scale values correlated between and 
within groups were highly significant and indicated: 


1. For Public School Therapists, there was high rela- 
tive correspondence between judgments on DEGREE 
OF IMPORTANCE and ADEQUACY OF TRAINING, 


2. For College Supervisors, there was a high relative 
correspondence between judgments on DEGREE OF 
IMPORTANCE and ADEQUACY OF TRAINING. 


3. There was high relative agreement between the 
Public School Therapists and College Supervisors 
on DEGREE OF IMPORTANCE, 


4. There was high relative agreement between the 
Public School Therapists and College Supervisors 
on ADEQUACY OF TRAINING. 


Although the correlations represented relative agree- 
ment, the t-Tests between inter-scale means represented 
absolute agreement, and indicated: 


1. Public School Therapists feel that the ADEQUACY 
OF TRAINING does not match the DEGREE OF IM- 
PORTANCE of the items. 


2. College Supervisors feel that the ADEQUACY OF 
TRAINING does not match the DEGREE OF IM- 
PORTANCE of the items. 


3. The two groups agreed significantly on the DEGREE 
- OF IMPORTANCE of the items. 


4. College Supervisors were more satisfied with the 
ADEQUACY OF TRAINING than were the Public 
School Therapists. 


Inter-scale discrepancies between four sets of scale 
values were ranked in order of magnitude and discussed. 

These data suggest that colleges and universities con- 
sider their Student Teaching Programs with regard to the 
relative value assigned to these 48 items, generally; and, 
to the following, specifically: 
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Working with stuttering problems, and working with 
speech problems with organic causes; working with parents, 
classroom teachers, administrators, consultants and 
medical personnel; providing for carry-over of improved 
speech, developing favorable pupil attitudes, and observ- 
ing demonstrations by College Supervisor; working with 
social agencies, service organizations, and working in 
public relations. 
Microfilm $2.00; Xerox $6.80. 143 pages. 


AN ANALYSIS OF THE PERSUASION USED IN 
RADIO MOSCOW'S NORTH AMERICAN SERVICE 


(L. C. Card No. Mic 59-5831) 


Edna Clapham Sorber, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Associate Professor Winston L, Brembeck 


The purpose of this study was to learn something of the 
theory and techniques of Soviet persuasion by analyzing 
the persuasion used in Radio Moscow’s North American 
Service. The present study was a pioneering attempt at 
applying the rhetorical tools of the speech researcher to 
a problem area normally treated by researchers in po- 
litical science, psychology and journalism. 

The method of this study involved a critical analysis 
of the content of (1) selected scripts from the Foreign 
Broadcast Information Service Daily Reports from Octo- 
ber 7, 1957 (containing items dating back to October 4, 
1957), to December 31, 1958, and (2) representative direct 
broadcasts monitored by the writer over the same period. 
The fifteen months following the launching of Sputnik I 
provided much material in the form of both news items 
and commentaries. In this analysis, use has been made of 
suggestions by T. R. Vallance that more attention should 
be paid to 


1. How and why propaganda is perceived in the first 
place. 


2. The contributions of personality to perception or 
failure of perception. 


3. How attitude is related to other behavior. 


4. Methods by which propaganda is translated into 
response. 


International political communication has characteris- 
tics which differentiate it from speaking done by a govern- 
ment to its own people. Therefore, it was first determined 
that the samples chosen met the qualifications of interna- 
tional communication, It was further determined that they 
had the characteristics of propaganda. The mass .udience 
appeared to be the ostensible target. It was determined 
that the real target was the political elite, but that the 
audience might or might not be identical with the real 
target. 

Six conclusions were drawn on a qualitative basis, con- 
sidering this as descriptive analysis. 


1. Soviet propaganda is perceived by the real target 
to an undetermined extent. The propaganda does 





not completely exploit the potentialities of the me- 
dium, especially those utilizing ethical appeals. 


2. Soviet propaganda is unavoidably conditioned by 
characteristics of the medium, characteristics of 
international communication, world conditions, 
Soviet culture. 





3. Soviet propaganda is consciously influenced by 
Soviet ideology, and by recognition of cultural dif- 
ferences between propagandist and target. 


4. Soviet propagandists use or attempt to use both 
psychological and logical appeals, since they ap- 
parently recognize that the personality of the target 
influences the content and method of the propaganda. 


5. Soviet propaganda fails to consider sufficiently the 
role of attitude in producing response in that they 
do not attempt to form attitude in ways consistent 
with Western mores. 


6. Soviet propaganda achieves action most successfully 
by direct and indirect identification techniques, but 
the amount of action resulting from Radio Moscow 
propaganda is undetermined. 


From what was analyzed of Radio Moscow’s North 
American Service, it would seem that Soviet radio propa- 
ganda for the political elite of the United States could be 
defined as 


A form of international radio speaking utilizing both 
Soviet cultural standards and basic psychological ap- 
peals, organized in a logical framework, aimed at a 
policy making political elite. The propaganda seems 
to be designed to cause the target to respond with be- 
havior beneficial to Soviet ideological plans for world 
domination. 
Microfilm $3.65; Xerox $12.40. 284 pages. 


AN EXPERIMENTAL STUDY OF THE INFLUENCE 
OF SUBLIMINAL CUE WORDS ON AUDIENCE 
RESPONSES TO A FILMED SPEAKER’S SINCERITY, 
EFFECTIVENESS, AND SUBJECT MATTER, 


(L. C. Card No. Mic 59-5027) 


George Edward Steiner, Ph.D. 
University of Southern California, 1959 


Chairman: Professor McCoard 


The origin for this study was the concern expressed by 
journalists, members of learned societies, and governing 
bodies, about a new technique in advertising known as 
“subliminal advertising.” 

The objective of this study was to investigate the in- 
fluence of the subliminal words “sincere” and “ not sincere 
on an audience’s rating of a filmed speaker’s sincerity and 
effectiveness and the subsequent influence of the sublimi- 
nal words on the same audience’s retention of the filmed 
speaker’s subject matter. The problem was phrased in 


” 


‘ the form of four questions: (1) Is it possible to influence 


subliminally an audience’s evaluation ofa filmed speaker’s 
sincerity (a) when the subliminal word is “sincere,” 
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(b) when the subliminal words are “not sincere” ? (2) Is it 
possible to influence subliminally an audience’s rating of 
a filmed speaker’s effectiveness (a) when the subliminal 
word is “sincere,” (b) when the subliminal words are “not 
sincere” ? (3) Is it possible to influence subliminally an 
audience’s retention of a filmed speaker’s subject matter 
(a) when the subliminal word is “sincere,” (b) when the 
subliminal words are “not sincere”? (4) What effects do 
eyesight ratings and seating arrangements have upon an 
audience’s judgment of a filmed speaker’s sincerity and 
effectiveness and upon their retention of his subject matter 
(a) when the subliminal word is “sincere,” (b) when the 
subliminal words are “ not sincere” ? 

Subliminal was operationally defined as visual stimuli 
presented at a sub-threshold intensity below the lowest 
possible point of the subject’s onset of awareness. Per- 
ception was operationally defined as the level of statistical 
significance of the subject’s responses to such visual 
stimuli. The degree of the filmed speaker’s sincerity and 
effectiveness was operationally defined as the average of 
the audience’s judgments recorded upon appropriate rating 
scales. 

Materials were prepared in five principal stages. First, 
the words “sincere” and “not sincere” were selected as the 
subliminal cue words; second, the technique for projecting 
the subliminal words continuously upon the motion picture 
film image at a reduced intensity of light was accepted; 
third, a thirty-minute kinescope recording entitled “ The 
Man Who Knows It All,” which featured the late Dr. Irving 
Lee of Northwestern University, was selected as the sound 
motion picture film; fourth, an experimental room was 
selected; and, fifth, rating scales for speaker sincerity 
and effectiveness, and film subject-matter tests were 
composed. 

Subjects were 123 students at San Francisco State Col- 
lege—44 males and 79 females—with an average age of 
19.25 years. 

Conclusions, (1) The use of the subliminal words 
“sincere” and ‘not sincere” had no significant influence 
on the audience’s rating of Dr. Lee’s sincerity—117 sub- 
jects rated him “sincere.” (2) There were no significant 
relationships between the influence of the subliminal words 
and the speaker’s effectiveness ratings. (3) There were — 
no significant relationships between the influence of the 
subliminal words and the audience’s retention of the filmed 
speaker’s subject matter. (4) No significant relationships 
were found between audience members’ eyesight ratings, 
seating arrangements, and the related areas of investiga- 
tion in this study. ; 

These findings suggested three possible interpretations. 
(1) The projection of cue words at below-threshold light 
intensity upon a filmed presentation may be an inherently 
weak type of subliminal stimuli. (2) The effects of the ex- 
perimental subliminal stimuli used in this study may have 
been neutralized by the effects of other unknown and un- 
controlled subliminal stimuli. (3) The technique of pre- 
senting the subliminal cue words in this study may have 
prevented those stimuli from affecting the subject’s be- 
haviors. Microfilm $2.00; Xerox $6.40. 131 pages. 








THE CONCEPT OF ILLUSTRATION IN 
RHETORICAL THEORY 


(L. C. Card No. Mic 59-4845) 


Vernon Lyle Taylor, Ph.D. 
Northwestern University, 1959 


Although speakers and rhetoricians have used and de- 
scribed the forms and purposes of illustration for cen- 
turies, very little specific investigation has been given to 
the elements or factors which make rhetorical illustra- 
tion effective. Illustration may be defined as a process 
by which a communicator is able to illuminate an idea for 
whatever purpose he has in mind. In order to discover 
what rhetoricians have said about the process, either im- 
plicit or stated, rhetorical theory was examined in its 
progressive development from Greece through Rome, 
Europe, England, and the United States. This study was 
based on four historical periods: Classical, Medieval, 
English, and American. Significant bodies of theory were 
examined in the first three periods; representative bodies 
were examined in the American period. 

The classical concepts of illustration were developed 
most completely by Aristotle, and may be classified as 
containing the following factors: comparison, familiarity, 
imagery, and activation. Subsequent bodies of theory added 
no other classification, but seldom developed all four as 
completely. During the Medieval era, from Quintilian to 
the re-discovery of the classics, little theory developed 
that was new, but wide use was made of the forms of illus- 
tration. An analysis of these forms indicates that the four 
factors were used extensively, particularly in the exempla. 
The English period revived the full development of the 
classical concepts, including those of the four factors of 
illustration. Whately in particular used and described the 
classical concepts extensively. The American era, from 
Whately to 1950, develops comparison and familiarity 
widely, and includes activation under the category of im- 
agery. The most outstanding trend to be seen in the de- 
velopment of the concept of illustration is the movement 
from less explicit use of the term to one which is more 
explicit. 

Virtually every rhetorician since the beginning has 
ccnsidered comparison basic to any illustration. This is 
the factor in which one item is compared to another, with 
at least one point of similarity evident in each. Compari- 
son may be direct or implied. The factor of familiarity, 
in turn, is basic to comparison. This is sometimes ex- 
pressed in terms of perspicuity, although it may also take 
the form of reference to experience. Familiarity involves 
the reconstitution of a previous event experienced by the 
listener, The effectiveness of an illustration is increased 
by the third factor: imagery. This is a reconstituted ex- 
perience which involves a visual memory. Although some 
contemporary writers include all the senses under im- 
agery, it is both useful and correct to separate the pre- 
ponderance of visual imagery from all others, and include 
the latter in the category of activation. This is the factor 
Aristotle called energeia. It is a realized action to which 
the listener responds with a sense of life and movement. 

These four factors provide a usable measuring tool for 
the speaker as he prepares and delivers a speech, as well 
as for the listener who is listening analytically. Further- 
more, they provide a speech teacher with a tool for de- 
scribing the means by which a student may make himself 
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clear. Further study should be made of the relative ef- 
fectiveness of the factors, their place before or after an 
assertion, their use in connection with the spans of atten- 
tion, and their length in various speeches, audiences and 
occasions. These factors will permit a framework for 
such studies. Microfilm $4.20; Xerox $14.20. 328 pages. 


STUDIES IN THE MEASUREMENT AND ANALYSIS 
OF ACHIEVEMENT WITH SOME VISUAL 
SYMBOLS OF SPEECH 


(L. C. Card No. Mic 59-5872) 


Charles John Tolch, Ph.D. 
The Ohio State University, 1959 


Psychologists and other students of communication 
long have been interested in determining the effectiveness 
of communication through facialexpression. This research 
was an attempt to extend this program and to quantify the 
intelligibility or specificity of meaning communicated 
facially. Thirty different facial expressions were labeled 
by three words of similar meaning rather than by a single 
word. Both an actor and actress tried to express the 
listed emotions. These expressions were filmed on 16 mm 
motion picture film. A “best” movie frame of each ex- 
pression was chosen from which 35 mm slides were made. 

A multiple choice type of judging sheet or test form 
was devised. Foils for the correct answer were four 
groups of words. Two test forms were made, one designed 
to make intelligibility of the intended answer very difficult, 
the other to make intelligibility very easy. 

The motion pictures were shown with a twenty-second 
interval between pictures. The actor’s and actress’s ex- 
pressions were not shown in the same sequence. A slide 
was presented for the same length of time as its motion 
picture counterpart and with twenty seconds between each 
picture. Pictures were shown to students in speech 
classes. There were 137 females and 303 males. 

Resulting split-half correlations for the various tests 
ranged from +.61 to +.69 with one exception of +.45. Cor- 
relation of sample size ranged from +.89 to +.96. Ratings 
of judges who knew the names of the expressions and 
rated actors on goodness of acting or intelligibility corre- 
lated +.70 to +.82 with the judgment of the subjects. There 
was an exception for one set of pictures. The r was +.44. 

Mean percentage of identification for various emotions 
differed markedly. The computed percentages were for 
_ slides, difficult test form, 37 per cent identification for 
actor, 42 per cent for actress; for moving pictures, dif- 
ficult test form, 56 per cent for actor, 65 per cent for 
actress; for slides, easy test form, 80 per cent for actor; 
86 per cent for actress; and for moving pictures, easy 
test form, 82 per cent for actor and 93 per cent for 
actress. 

This study gives evidence that people can communicate 
an extended list of emotions by intelligible, meaningful, 
facial expressions when these expressions are placed in 
the proper word context. Such expressed pictures seem 
primarily to have connotative meanings rather than de- 
notative meanings. When expressions are placed in the 
proper context, as in the easy form of test used in this 
experiment, subjects have little difficulty in consistently 
identifying the intended meaning conveyed. 





Conclusions drawn: 

1. Thirty facial expressions can be identified signifi - 
cantly greater than chance. 

2. There is significant variability between actors in 
communicating the expressions. 

3. Women tend to be more accurate than men in mak- 
ing identification but not significantly so. 

4. Expressions photographed in motion pictures are 
judged more accurately than those in still photographs. 

5. The context provided by groups of words surround- 
ing the intentional word groups significantly alters judg- 
ments. 

6. Reliable multiple choice type of judging sheets or 
tests can be used for measurement. bin 

Microfilm $2.25; Xerox $8.00. 171 pages. 


THE EFFECT OF AGE AND SOCIO-ECONOMIC 
STATUS ON AUDIENCE REACTION TO TWO 
BELL TELEPHONE SPEECHES 


(L. C. Card No. Mic 59-5838) 


Patricia Ann Townsend, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor H. H. Brockhaus 


The purpose of this thesis was to study the effect of 
age and socio-economic status on audience reactions to 
two Bell Telephone public relations speeches. The data 
for this and a companion study were gathered in an experi- 
ment conducted cooperatively by the Wisconsin Telephone 
Company, American Telephone and Telegraph Company, 
and the University of Wisconsin from November 1956 to 
March 1957. This thesis analyzed the data in terms of 
individual scores; the other study, in terms of audience 
scores. 

The subjects were adult women, primarily housewives, 
belonging toone ofthe eighteen women’s clubs towhom one 
of the two speeches was given as the regular club program. 

The two speeches, developed by the Wisconsin Tele- 
phone Company, differed in content, use of persuasion, and 
use of interest devices. “Dial F for Future” discussed 
three new developments of the Telephone Company, used 
less direct persuasion, and depended primarily upon 
novelty for interest. “It’s Greener on the Other Side’com- 
pared the lives of the homemaker and business woman, 
used more direct persuasion, and depended primarily on 
familiarity for interest. 

In this study the subjects were placed into segments, 
depending upon: (1) the speech heard; (2) age; and (3) 
socio-economic status. The subjects were divided into 
two age groups: 44 and under; and 45 and over. Socio- 
economic status was determined by the occupation of the 
head of the household; the classifications were: white 
collar; and, blue collzr. 

Audience reactions to the speeches were measured in 
three ways: attitude, by the Bell Company Attitude Index; 
interest, by the Wisconsin Sequential Sampling Audience 
Analyzer; and information, by a multiple-choice test. Both 
the attitude and information tests were contained on the 
same pre- and post-speech questionnaire. Information 
about individual audience members was obtained from a 
personal data sheet. 
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The statistical technique used for each of the groups of 
measurements was an analysis of variance. 
The more important findings are: 


Attitude 


1. For the white collar group, “Greener” was more 
effective (p = .05) in creating a more favorable 
attitude than “Dial F.” “Dial F” was more effective 
for the blue collar than the white collar group. 


2. Both speeches produced favorable changes (p = .01) 
in attitude. 


3. There were differences (p = .01) in the reactions 
of the audience members. 


Interest 


1. “Dial F” was more interesting (p = .01) to all seg- 
ments than “Greener.” 


2. Subjects in the blue collar group registered a higher 
degree of interest (p = .01) regardless of which of 
the two speeches they heard. 


3. There was a difference (p = .01) in the reactions of 
the two age groups to the two speeches. While the 
age group 44 and under was slightly more inter- 
ested in “Dial F” than in “Greener,” the age group 
45 and over showed even more interest in “ Dial F” 
and even less in * Greener.” 


Information Gain 





1. The 44 and under age group showed greater infor- 
mation gain for both speeches; however, the differ- 
ences between the two groups were more marked 
(p = .05) in “Greener” than in “Dial F.” 

Microfilm $2.80; Xerox $9.60. 213 pages. 


AN ANALYSIS OF THE STRUCTURE OF 
HART “RANE’S THE BRIDGE 


(L. C. Card No. Mic 59-4849) 


Anthony George Trisolini, Ph.D. 
Northwestern University, 1959 





The purpose of this study is an analysis of the struc- 
ture of Hart Crane’s The Bridge, which holds a central 
position in any consideration of Crane’s work. The study 
relates the rest of Crane’s poetry to this poem in point of 
time and, briefly, in point of poetic achievement. It in- 
cludes a brief compositional history of The Bridge, a 
textual analysis of all available texts of the poem, and a 
survey of the critical history of the poem. 

A brief examination of the three contemporary critical 
approaches to the structural basis of poetry is utilized to 
Clarify the approach to structure employed in this analysis 
of The Bridge. Since each poem presents the critic with 
a unique problem, any conclusions concerning the struc- 
ture of a particular poem may not be applicable to other 
poems or to poetry in general. Conversely, any general 
view of poetic structure selected prior to the analysis of 
the poem under investigation may function for one poem 
but not for others. The term structure is defined for the 














purposes of this study as the manner in which the aestheti- 
cally inactive materials and mediums of literature, by 
virtue of their organization for the aesthetic purposes of 

a literary work, become aesthetically active. This view 
of structure allows the critic to investigate elements in- 
cluded in all three approaches to structure favored by 
modern critics. 

The analysis of the structure of The Bridge is divided 
into four sections: (1) the subject matter, action, and 
theme of The Bridge, and their arrangement within the 
poem; (2) the linguistic structure of the poem, exclusive 
of the sound value of language; (3) the exploitation and the 
organization of the sound value of words in The Bridge; 

(4) an evaluation of The Bridge as a structural unit. Anal- 
ysis of these elements reveals the greatest single “cause” 
of structure in The Bridge to be the fact that the poem 
contains a hero who makes a journey in search of a reward, 
and in the course of his journey is forced to evaluate his 
culture, past and present. The subject of the poem is seen 
as the dilemma of the twentieth century American who 
exists in an isolated, loveless state. An awareness of this 
isolation and of his inability to love creates a personal 
world of chaos and disorganization. The protagonist of 
The Bridge, a representation of this contemporary man, 
is impelled to action in order to re-establish an ordered 
world. The reward he hopes to achieve by this action is 
the ability to love. The theme of the poem is stated as 
man’s instinctive aspiration toward love. 

The analysis demonstrates the manner in which other 
elements in the poem radiate from this subject and ex- 
amines Crane’s decision to present the subject through a 
hero who is forced into the action of the journey. The 
bridge symbol is seen as the hub from which the images 
and symbols of the poem radiate. All major*symbolic 
elements other than the bridge are shown to be “ bridges” 
of some kind. These variations in the bridge symbol and 
the complex patterns created by the imagery of the poem 
are seen as devices used by Crane to bind the poem into 
a single unit. 

Out of the analysis of the sound structure of The Bridge, 
one rather clear and simple pattern emerges. A more 
orderly, conventional prosodic form is employed at those 
moments when the protagonist is in a balanced state of 
mind, and a freer form is used when the protagonist’s 
balance is disrupted by the disillusioning aspects of his 
situation. 

Finally, The Bridge is seen not as a perfect poem, but 
as a highly unified one, and as a far better poem than the 
majority of critics have led us to believe. 

Microfilm $3.50; Xerox $11.80. 270 pages. 




















A RHETORICAL ANALYSIS OF THURGOOD 
MARSHALL’S ARGUMENTS BEFORE THE 
SUPREME COURT IN THE PUBLIC SCHOOL 
SEGREGATION CONTROVERSY 


(L. C. Card No. Mic 59-5949) 
Jamye Coleman Williams, Ph.D. 
The Ohio State University, 1959 


Advocates from time immemorial have tried to change 
men’s minds by logical, ethical, and emotional appeals. In 
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this study an attempt is made to discover the appeals 
Thurgood Marshall used on December 7 and 8, 1953, be- 
fore the Supreme Court of the United States in the case of 
Brown v. Board of Education. The case involved the ques- 
tion of whether public school segregation violates the 
Fourteenth Amendment of the Constitution. Thurgood 
Marshall, chief counsel for the National Association for 
the Advancement of Colored People, was one of the lawyers 
who represented the plaintiffs and sought to establish the 
unconstitutionality of school segregation. Selection of Mr. 
Marshall does not indicate that the other attorneys associ- 
ated with him did not contribute immeasurably to the final 
outcome of the case. Thurgood Marshall, whose name is 
Synonymous with the NAACP’s fight for the Negro’s civil 
rights, is actually a symbol for the entire legal team. 

The method used in the study is based chiefly on Aris- 
totelian standards modified by the criteria of effective 
advocacy. The specific type of criticism is judicial. 

Although Mr. Marshall commands respect as a man of 
probity, and while he displays ability asa user of emotional 
appeals, he relies in this case on the logical approach 
to convince the judges. This study consists of an analysis 
of the brief and the oral argument of Brown v. Board of 
Education to determine Marshall’s persuasive techniques. 
The brief, which lays the foundation for the oral argument, 
is analyzed according to the criteria of brief-making. The 
canons of classical rhetoric--invention, arrangement, 
style, and delivery--are the bases used in evaluating the 
oral argument. 

The appraisal of Thurgood Marshall’s arguments from 
a rhetorical point of view indicates that the greatest con- 
tributory factor to the success of the case is Marshall’s 
skillful use of inventive resources. His thorough prepara- 
tion for and knowledge of the case is demonstrated through 
the convincing soundness of his arguments and the refuta- 
tion of the claims of the opposition. Mr. Marshall’s ability 
to think clearly and quickly, to reason cogently and closely 
are decided advantages. He is not only adept at answer- 
ing the questions of the Justices but also he often antici- 
pates their queries. 

Other factors emerge as areas of strength; they include 
Mr. Marshall’s training in public speaking and experience 
in debating, his style and delivery, his ethical appeal, and 
his legal philosophy. Marshail’s training in public speak- 
ing and his experience in debate provide him a good rhe- 
torical background. The simplicity and informality of his 
style, the dignity and restraint of his delivery make for 
both clearness and appropriateness. Thurgood Marshall’s 
earnestness, sincerity, and dedication to duty mark him 
as a man of character and good will. As a civil rights 
lawyer, his wholehearted belief in the Constitution is the 
cornerstone of his legal philosophy. 

Because one may better formulate a judgment by view- 
ing a problem in its historical frame of reference, the 
study attempts to establish that public school segregation 
is in reality but a facet of the larger issue of segregation 
per se. Within the framework of the Negro’s position as 
a second-class citizen, the race’s struggle for equal edu- 
cational opportunities is discussed. In addition, the study 
assesses the role of the NAACP. 

Since, to some extent, the effectiveness of a speech is 
determined by the decision of the judges, the study con- 
cludes that Thurgood Marshall’s forensic efforts are suc- 
cessful. An attempt is made to give some of the major 
consequences of the Supreme Court decision of May 17, 











1954, which declares that segregation in public education 
does violate the Fourteenth Amendment of the Constitution. 
Microfilm $4.25; Xerox $14.20. 330 pages. 


THE SPEECH-MAKING OF ADLAI E, STEVENSON 
IN THE 1956 PRESIDENTIAL CAMPAIGN 


(L. C. Card No. Mic 59-4854) 


Russel Rayl Windes, Jr., Ph.D. 
Northwestern University, 1959 


This study was undertaken for the purpose of achieving 
a better understanding of the public address of Adlai E. 
Stevenson in the 1956 Presidential campaign. To this end 
the study was designed to include a study of the speaker, 

a study of the campaign, a study of the candidate’s speech 
staff, and a rhetorical analysis of certain Stevenson 
speeches during the campaign. 

Chapter I consists of an attempt to analyze the impor- 
tance of public address in shaping the political career of 
Stevenson. The ideas, events, and associations which 
impinged upon his development as a man of ideas and as 
a speaker are set out. Additionally, certain hypotheses 
are forwarded, drawn from the observations of people 
closely associated with Stevenson’s 1956 campaign, con- 
cerning the attitudes, traits, and characteristics which 
appeared to underlie his campaign addresses. 

The purpose of Chapter I is that of placing Stevenson’s 
1956 speeches in the context of the times in which they 
were given so that their purposes and results can be better 
understood and evaluated. To accomplish this a historical 
study of the campaign is undertaken. Emphasis is directed 
toward better comprehension of the decision-making in the 
Stevenson campaign and the consequences of the decisions 
as observed in the candidate’s speaking. 

Chapter MI deals with the organization and function of 
Stevenson’s 1956 speech writing and itinerary staffs in an 
attempt to discover how decisions were made on where he 
would speak, what ideas he would present, and how he 
would express them. 

Chapters IV and V are devoted to a rhetorical analysis 
of certain Stevenson speeches in the campaign with refer- 
ence to the factors which seemed to account for the suc- 
cess or failure of these speeches. Chapter IV analyzes 
so-called “effective” speeches, while Chapter V aralyzes 
so-called * ineffective” speeches. The two sets of speeches 
were arrived at through questioning one-hundred persons 
associated with the campaign and through a study of press 
treatment given the candidate’s speeches. The following 
critical apparatus is applied to each of the sets of speeches: 
(1) background and synopsis of the speech; (2) analysis of 
speech audience and occasion; (3) speech preparation; 

(4) speech organization; (5) speech style; (6) speech proofs; 
(7) speech delivery; (8) reaction to the speech. 

The final chapter draws conclusions relative to the 
growth and development of Stevenson as a speaker, the 
1956 campaign, the 1956 Stevenson staff, and how factors 
related to these matters worked to shape the candidate’s 
speaking. Conclusions are drawn concerning what factors 
in Stevenson’s case in 1956 appeared to account for “ ef- 
fective” or “ineffective” campaign speeches. Finally, 
evaluations are made of the hypotheses regarding Stevenson’s 
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speech-making advanced by those people closely associ- 
ated with his 1956 campaign. 
Microfilm $8.35; Xerox $28.40. 659 pages. 


THE INAUGURAL ADDRESSES OF THE PRESIDENTS 
OF THE UNITED STATES: A CONTENT ANALYSIS, 


(L. C. Card No. Mic 59-6048) 


Donald Lloyd Wolfarth, Ph.D. 
University of Minnesota, 1959 


What is an inaugural address? Since little has been 
published about the inaugural address, there seemed to be 
a need to add knowledge to this segment of public address. 


PURPOSE 

The purpose of this study was the application of content 
analysis methodology to the rhetorical criticism of the 
inaugural addresses of the presidents of the United States. 
Involved were forty-three speeches delivered by twenty- 
nine different presidents during a period of nearly 170 
years. 


METHOD 

An appropriate symbol list and other categories of 
analysis were developed and demonstrated to be reliable 
after a period of extensive testing and revision. The sym- 
bol list and categories were applied to the inaugural ad- 
dresses, The sentence was the context unit; the analyst 
looked for assertions about the items on the symbol list. 

Assertions were classified as factual or nonfactual, 
favorable, unfavorable or neutral toward the subject of the 
assertion. A count was made of the rhetorical support 
material employed by the presidents to prove their asser- 
tions. Both tabular and verbal analyses were made of the 
issues with which the presidents deal. An account of major 
stylistic trends in inaugural addresses is also presented. 





RESULTS AND CONCLUSIONS 

Nearly sixty different specific domestic and interna- 
tional issues were raised by the presidents; in addition to 
these, ten other special symbols recorded occurrences 
of certain stylistic features (speech function symbols) 
such as support material, narration, divine invocation and 
unity appeals. 

Inaugural assertions about specific subjects tend to be 
more favorable to the subject of the assertion than neutral, 
and tend more neutral than unfavorable. Among specific 
subject assertions, 66% were favorable toward their sub- 
ject, 24% were neutral and 10% were unfavorable; 94% 
were nonfactual, 6% were factual. Reasons dominate as 
the usual form of support material. Restatements, illus- 
trations, testimony and statistics are also used and in 
that frequency order. 

In the statistically average inaugural address, 35% of 
all symbol occurrences will represent domestic issues 
assertions, 28% will be speech function symbols, 25% will 
involve praise, blame or comment upon America or Ameri- 
cans and 12% will represent assertions about international 
affairs. International affairs symbols assume a signifi- 
cantly greater part of twentieth century inaugural ad- 
dresses and have usually played a more prominent role in 
second inaugurals than in first inaugural addresses. 

The average first inaugural address is significantly 
longer (2898 words) than the average second inaugural 
address (1545 words). Inaugural addresses tend to be 
significantly longer when delivered by Republican presi- 
dents than when delivered by Democratic presidents. In- 
augural addresses usualiy begin with an unimaginative 
reference to the occasion; they usually close with a divine 
invocation. 

Reliability in content analysis is a function of an ap- 
propriately designed symbol list, precise, intelligible 
instructions, stipulated definitions, careful selection, 
motivation and training of individuals with whom inter- 
coder reliability is to be established. Content analysis 
was a successful method of rhetorical criticism for pro- 
viding a definitive description of content basic to the 
understanding of the inaugural address. 

Microfilm $3.90; Xerox $13.20. 302 pages. 
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BIOLOGICAL AND ELECTROMETRIC 
EVALUATIONS OF PHORATE (THIMET) 
RESIDUES IN TREATED PLANTS 


(L. C. Card No. Mic 59-5046) 


Myron Adolph Anderson, Ph.D. ' 
Iowa State University of Science and Technology, 1959 


Supervisor: Professor H. M, Harris 


The possible use of phytosystemic insecticides prom- 
ises an imaginative approach to solving certain problems 
of insect control in which specificity of action is required. 
Requisite to their use is a thorough understanding of the 
toxicity pattern of these compounds in plants. 

The objectives of the investigations reported were: 

(1) to define the range of phorate residues in situ that 
would kill melon aphids, Aphis gossypii Glov., and mites, 
Tetranychus telarius (L.), without producing phytotoxic 
symptoms in greenhouse chrysanthemums, carnations, and 
strawberries, (2) to evaluate the correlation between anti- 
cholinesterase activity of phorate residues measured 
electrometrically and the percent kill of melon aphids, and 
(3) to evaluate the persistence and localization of phorate 
residues in selected plants. 

The phorate dilutions were applied as soil drenches at 
200 ml per 6 inch pot to chrysanthemums, carnations, and 
strawberries in the greenhouse. The potting medium con- 
sisted of 5 parts (by volume) Webster clay loam, 3 parts 
sand and 2 parts peat. 

In chrysanthemum foliage, cholinesterase inhibiting 
residues persisted at about 1000 ppm phorate equivalent 
141 days after treatment with 2 oz. actual phorate per 100 
gallons and at 245 ppm at 141 days after treatment with 
0.5 oz. Residues persisted for 58 days in plants treated 
with 2 oz. phorate and then transplanted to phorate-free 
soil after 24 hours exposure; residues from 0.5 oz. lasted 
47 days. Peaks of residues occurred between 14 and 28 
days after application. Concentrations of about 3400 and 
830 ppm phorate equivalent were attained with rates of 2.0 
and 0.5 oz., respectively. Marginal leaf burning developed 
on chrysanthemums treated with rates of 6 oz. phorate or 
greater. 

Anticholinesterase residues of phorate by electrometric 
evaluations were as much as 47 times greater in chrysan- 
themum leaves than in terminal inflorescences of the same 
plants and up to 99 times greater in strawberry leaves than 
in fruit. The concentration of residues were as much as 
11 times greater in lower leaves than in the terminal 1 
inch of chrysanthemum plants approaching flowering. 

A chloroform extraction, explored to serve for both 
electrometric and quantitative bioassay of phorate resi- 
dues, contained concentrations of residues equal to or 
greater than residues in a water extract. 

Phorate residues toxic to two-spotted mites resulted 
from applications of the 2 oz. rate to chrysanthemum 30 
to 44 days after application. Under conditions of the ex- 

periment, residues of about 1500 ppm phorate equivalent 
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were associated with termination of mite kill. A minimum 
application of 8 oz. phorate was needed to kill mites on 
carnations. Melon aphids were controlled following appli- 
cation to chrysanthemums of 0.25 oz. phorate. When resi- 
dues dropped below 155 ppm phorate equivalent aphids no 
longer were killed. 

Positive correlation of aphid kill with phorate residues, 
obtained electrometrically, was not apparent during the 
first 10 day period after application. A closer association 
was apparent from 10 to 66 days after application. 

Microfilm $2.30; Xerox $8.20. 176 pages. 


THE REGULATION AND EVOLUTION OF 
MIGRATION IN THE HYLOCICHLID THRUSHES 


(L. C. Card No. Mic 59-4771) 


Ormsby Annan, Ph.D. 
Northwestern University, 1959 


Knowledge of the regulation of migration has been de- 
rived mainly from studies of migrants which winter in the 
north temperate regions. In these species, the timing of 
spring migration has been shown to be determined by the 
day lengths of fall and winter. In the fall the birds enter 
a preparatory phase which requires short days for its 
completion. The subsequent progressive phase proceeds 
at a rate which is a function of the photoperiod. The physio- 
logical changes which are correlated with the onset and 
continuation of migration are gonadal growth and fat depo- 
sition, and these occur during the progressive phase. In 
view of these observations, the question of regulation in 
transequatorial migrants is posed, since these species do 
not experience short days in the fall and increasing photo- 
periods in the winter. 

The present study reports observations on birds of the 
genus Hylocichla, which was selected because it includes 
species with a variety of winter ranges, from the southern 
United States to Peru. Data were obtained on sequence of 
migration, reproductive and fat condition of migrants, and 
response to various light-dark cycles in fall and winter. 
The most extensive data were obtained for the hermit 
thrush (Hylocichla guttata), which winters in the southern 
United States, and the Swainson’s thrush (H. ustulata), 
which winters from Central America to Peru. The other 
species for which some data were obtained were the gray- 
cheeked thrush (H. minima), and the veery (H. fuscescens). 

Banding data and field observations demonstrated that 
the hermit thrush precedes the Swainson’s thrush during 
migration by about three weeks, but that migration is 
initiated at the same time in both species. The difference 
in time of occurrence is accounted for by the difference in 
starting point. Observations on gonadal growth are in 
agreement and suggest that the initial gonadal condition is 
similar. Fat deposition was correlated with migration and 
the distance travelled. The Swainson’s thrush and related 
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species which winter in Central and South America and 
breed farther north showed twice the fat-carrying capacity 
of the hermit thrush. 

The experimental studies with light-dark cycles dem- 
onstrated that the hermit thrush and the Swainson’s thrush 
have preparatory phases which are regulated by light. 
Neither showed a gonadal response to 15-hour photoperiods 
when these were inaugurated in early November and con- 
tinued until March. For studies of the progressive phase 
adequate data were obtained only for the hermit thrush. 
Birds which were treated first with 9-hour photoperiods 
until the end of December and then given 15-hour periods 


attained a condition of full spermatogenesis by February 20. 


On the basis of all the data obtained, it seems likely 
that the photoperiodic regulation of migratory birds which 
winter in the tropics is the same as that of birds which 
winter in the north temperate regions. In tropical species, 
the timing of migration in the spring can be regulated by 
the shortness of the photoperiod experienced during the 
fall migration and by the length of the photoperiod during 
the progressive phase. Differences in rate of preparation 
and rate of progression probably account for differences 
in the sequence of migration. 

Microfilm $2.00; Xerox $5.60. 114 pages. 


THE BACTERIAL FLORA OF THE ROUNDWORM 
ASCARIDIA GALLI AND ITS RELATIONSHIP 
TO THE HOST FLORA 


(L. C. Card No. Mic 59-5036) 


Robert Richard Baron, Ph.D. 
Kansas State University, 1959 





The purpose of this study was to obtain an understand- 
ing not only of the bacterial flora of the parasite’s intestine 
but also its relationship to the flora of the host’s intestine. 
The objectives were as follows: {1) to develop a technique 
for the sterilization of the cuticle of Ascaridia galli, (2) to 
determine, qualitatively, the aerobic microflora of the 
intestine of both A. galli and its host, (3) to determine, 
quantitatively, the microflora of the intestine of both the 
parasite and the host, (4) to investigate if the pseudocoe- 
lomic cavity of A. galli and/or its fluid possess a bacterial 
flora, and (5) to investigate any possible microflor of the 
egg of A. galli. di 

The results indicated that a concentration of 1:1000 of 
Roccal was an effective germicide for sterlizing the cuticle 
of A. galli when the worms were exposed to the solution 
for 10 minutes. 

Escherichia coli was the predominant coliform organ- 
ism isolated from the chicken intestinal tract as well as 
from the worm. Streptococcus faecalis var. liquefaciens 
was the predominant enterococcus, and the predominant 
lactic acid bacteria were Lactobacillus species. 

The dilution culture technique was the most suitable 
method for the inoculation of the selective media with 
chicken intestinal contents. The most satisfactory method 
of inoculating the selective media with the worm material 
was to use a measured portion of a worm-water suspen- 
sion prepared from ground worm material. 

The intestinal weight of female A. galli can be esti- 
mated with 86 per cent accuracy and the intestinal weight 




















of males can be estimated with 70 per cent accuracy if the 
length and weight of the worm are known. 

Quantitative studies revealed a significant agreement 
between the relative frequencies of the groups of bacteria 
(anaerobes, lactics, aerobes, and coliforms) found in the 
roundworm, Ascaridia galli, and those of the host chicken. 
Further analysis indicated a significant difference among 
the regression coefficients of the anaerobic groups of 
bacteria when the relationship between the flora of the 
parasite and the host was determined by groups at various 
post infection periods of the host. There was no significant 
difference among either the aerobic or the lactic group. 
The results of the coliform groups were too few in number 
to allow a meaningful analysis. 

The anaerobes were the predominant group of bacteria 
for both the parasite and the host followed in order of pre- 
dominance by the lactics, aerobes, and coliforms. 

The pseudocoelomic cavity and/or fluid of A. galli was 
found to be sterile as were the ova of this particular nema- 
tode parasite. . 

In the studies on the egg of A. galli it was found that the 
deshelling solution used to remove the shell of the eggs did 
not injure or kill the protoplasm of the egg. In fact, the 
percentage of deshelled eggs which larvated was as high or 
higher than that of the untreated eggs. 

As determined by chromatography, there was less 
Roccal present in 100 lambda (0.1 ml) of either pseudo- 
coelomic fluid extracts or intestinal extracts prepared 
from worms sterilized in a 1:1000 solution of Roccal than 
was present in 100 lambda of a 1:10° solution of Roccal. 

Microfilm $2.00; Xerox $6.40. 134 pages. 
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Iowa State University of Science and Technology, 1959 





Supervisor: Oscar E, Tauber 


Experiments were performed to determine cytochemical 
and cytological changes occurring in ovaries of adult Tri- 
bolium confusum Duval fed various vitamin-deficient diets. 
Newly emerged virgin females of Tribolium were fed a 
control diet consisting of 20.7 percent amino acid mixture, 
2.0 per cent salts, 1.5 percent whest germ oil, 1.0 percent 
cholesterol, 5.0 percent whole brewers yeast, 69.3 percent 
dextrin and a mixture of nine vitamins. After 30 days on 
such a diet, gross ovarian development was normal and 
complete as judged by the appearance of mature follicles. 
After 60 days on this diet, ovarian development was some- 
what inferior in that the ovaries are slightly smaller; also, 
the surrounding fat bodies of the insects were not as 
extensive. 

Ovaries were examined histochemically for DNA, RNA, 
polysaccharides, glycogen, protein and alkaline phos- 
phatase. Comparisons of the presence and distribution of 
these cellular components with those reported for other 
insects were made. In general, Tribolium ovaries are 
identical, or very similar, to the ovaries of other insects 
studied in a like manner. 
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A particular similarity was found between Tribolium and 
Tenebrio molitor L. 

Trophocyte nucleoli were fragmented, nurse cell nuclei 
were pycnotic and the follicular epithelium showed evi- 
dence of simple necrosis in ovaries of Tribolium fed the 
control dict for 60 days. It was concluded from this that 
the diet used as a control is not entirely adequate for more 
than approximately 30 days. 

It was necessary to substantiate hot water-extracted 
yeast for whole yeast in the control diet in order to assess 
the effect of a deficiency of a water-soluble, yeast-con- 
tained vitamin. With such a substitution, gross ovarian 
development was slightly inferior, but complete, neverthe- 
less. Microscopically, the ovaries exhibited signs of 
pycnosis in the germarium and degeneration of the follicu- 
lar epithelium. 

When beetles were fed a diet deficient in thiamin, less 
than 50 percent survived for 30 days. Grossly, the ovaries 
were in an undeveloped state and fat bodies were much 
reduced. Trophocyte nuclei of thiamin-deficient beetles 
were packed with RNA. The cells of the follicular epithe- 
lium of thiamin-deficient beetles were extensively vacuo- 
lated. In such instances the yolk material lacked any 
definite form. Evidence was presented suggesting that 
the follicular epithelium plays a role in the production of 
yolk material. Some oocytes of thiamin-deficient beetles 
showed a reversal in the distribution of basophilic material. 
Nuclei of such oocytes were intensely basophilic while the 
cytoplasm exhibited no such basophilia. This is directly 
opposite to the distribution found in normal oocytes. 

The mid-gut of Tribolium was examined in both normal 
and thiamin deficient animals. In beetles fed a complete 
diet the gut epithelium was found to have a heavy concen- 
tration of RNA. In thiamin-deficient beetles the mid-gut 
epithelium had lost much of its basophilia. This change 
was interpreted as indicating a loss of ability to synthesize 
digestive enzyme. The thiamin-deficient beetle was essen- 
tially a starved beetle. Lesions in the ovaries were thus 
a consequence of inanition. This relationship was proved 
by finding that starved beetles showed the same mid-gut 
and ovarian lesions as those seen in thiamin-deficient 
beetles. 

An absence of riboflavin, nicotinic acid, calcium pan- 
tothenate or pyridoxine in the diet produced no changes in 
either the mid-gut or ovary of Tribolium that could be 
attributed to such a deficiency. 

Microfilm $2.00; Xerox $3.00. 
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A study of the daily locomotor activity patterns of 
flying squirrels in their natural habitat was made, and 
the experimental analysis of the exogenous and endogenous 
factors regulating the daily activity cycle was carried out. 
Flying squirrels in two wild populations, in a large 





outdoor colony under natural conditions, and in small nest 
box recording cages or recording wheel cages under natu- 
ral daylight conditions, all started daily activity a few 
minutes after sunset and continued activity interspersed 
with frequent rest periods until shortly before dawn. The 
only weather correlated factor at the start or end of ac- 
tivity was a light intensity of approximately three foot 
candles, suggesting that light was influential in regulating 
activity. ; 

In experimental recording cages, the time between 
onsets of running in a wheel by a squirrel on successive 
days provided the most accurate criterion for judging the 
length of the endogenous activity rhythm, and for assessing 
the quantitative effects of light upon the rhythm. 

In constant dark conditions the activity rhythms of the 
flying squirrels persisted, and were considered to be 
endogenous because of deviations of the average cycle 
length characteristic of an individual from an exact twenty- 
four hour period, and because of the phase lability of the 
rhythm with respect to conditions of the outdoor world. 
Rhythms of individuals in constant dark ranged in length 
from approximately twenty-three and a half hours to about 
twenty-four and a half hours, with the result that a number 
of squirrels in the same room rapidly became out of phase 
with each other and with the external worid. Individual 
squirrels showed standard deviations from their character- 
istic activity cycle frequency of as little as t one minute 
per daily cycle. Periodic noises in constant dark conditions 
did not influence the activity rhythms of any squirrels. 

Light acted as a “time-giver” to synchronize the start 
of a squirrel’s activity to the time of the light-dark change 
in artificial day schedules by its specific effect in resetting 
the activity rhythm at certain light sensitive parts of the 
cycle. A rhythm of sensitivity of a squirrel’s time sense 
to resetting by light was determined by ten minute “light 
shocks” of standard intensity at each hour of the cycle. 

No effect of light was seen during the approximately twelve 
hours of inactivity of the animal until about an hour before 
the onset of running in the wheel. Maximal sensitivity to 
resetting by delay occurred at the onset of running, fol- 
lowed by a six to seven hour period of gradually decreasing 
sensitivity to delay. There was a change about seven hours 
after the onset to a short period of resetting by advancing 
transients. 

A delay transient caused by a single light shock affected 
only the cycle immediately following, in contrast to the long 
persistence of advancing transients. The light sensitivity 
curve is used to explain synchronization of squirrels to a 
particular phase of an artificial day or of natural daylight 
conditions. This sensitivity curve serves as a basis for 
the interpretation of many previous studies of the effect 
of light upon the activity cycles of rodents. 

Microfilm $3.00; Xerox $10.40. 232 pages. 
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THE EFFECTS OF INTERSPECIFIC COMPETITION 
ON POPULATIONS OF THE EUROPEAN RED MITE, 
PANONYCHUS ULMI (KOCH), AND THE 
TWO-SPOTTED SPIDER MITE, TETRANYCHUS 

TELARIUS (L.). " 


(L. C. Card No. Mic 59-6022) 


William Henry Foott, Ph.D. 
University of Minnesota, 1959 








The two principal phytophagous mite pests of deciduous 
fruit trees in southwestern Ontario are the European red 
mite, Panonychus ulmi (Koch), and the two-spotted spider 
mite, Tetranychus telarius (L.). As these species cohabit 
the trees for part of the season and appear to seek the 
same requisites a project was initiated to ascertain if one 
species suppressed the other and to study the factors which 
influenced the intensity of possible competition. 

When single species populations and mixed populations 
in various ratios were placed on peach seedlings bearing 
from one to twenty-one leaves for various periods in the 
insectary and greenhouse the European red mite was always 
suppressed by the two-spotted spider mite when the period 
of infestation was two weeks or longer. There was no in- 
dication of suppression of either species during the first 
generation. 

In experiments with single species and mixed popula- 
tions on small Red Delicious apple trees and Elberta peach 
trees in the orchard much larger populations of the Euro- 
pean red mite than the two-spotted spider mite developed. 
However, there was no evidence that the European red 
mite had suppressed the two spotted spider mite but rather 
it appeared that some unknown factors in the orchard en- 
vironment tended to slow development of the latter species. 

Intraspecific competition apparently was not important 
in the rate of development of either species until the leaves 
of the host plant became badly damaged. 

Four factors increased the intensity of competition on 
peach foliage in the insectary and greenhouse, all being in 
favor of the two-spotted spider mite. These were: (1) the 
production of webbing by the two-spotted spider mite which 
decreased the amount of foliage available to the European 
red mite for feeding and oviposition, and often trapped the 
latter species, (2) the gregarious habit of the two-spotted 
spider mite which barred the European red mite from 
favored areas on the leaf, (3) a faster rate of development 
by the two-spotted spider mite, and (4) the apparent ability 
of the two-spotted spider mite to fare better on damaged 
foliage. 

Two factors tended to decrease the intensity of compe- 
tition and thereby benefitted the European red mite. (1) The 
species showed a difference in their distribution at the 
upper and lower levels of the plants they were infesting. 
The largest proportion of the two-spotted spider mite went 
to the upper leaves whereas the largest proportion of the 
European red mite went to the lower leaves. (2) In the 
greenhouse and in cages in the insectary more European 
red mite adult females went to the upper leaf surface than 
to the lower surface to feed and oviposit. Under outdoor 
conditions more adult females of this species were on the 
upper surface under warm, calm conditions but there was 
a movement to the lower surface when there was a wind, 
rain, low temperatures, or the upper leaf surface was 
exposed to the direct rays of the sun on a hot day. Unless 
there was overcrowding or the leaves were badly damaged 











all stages of the two-spotted spider mite were predomi- 
nantly on the lower surface under all conditions. There- 
fore, when none of the above climatic factors were opera- 
tive, a large proportion of the adult females of each species 
were on separate leaf surfaces. 

Microfilm $2.50; Xerox $8.60. 190 pages. 
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The Japanese beetle is a pest of great economic im- 
portance in the eastern part of the United States. The 
insect is very distructive to corn; by feeding in large num- 
bers on the corn silk at the time of pollination, it prevents 
the fertilization of the kernels and their subsequent develop- 
ment. To protect canning or sweet corn during this critical 
period it is customary, in Maryland, to treat the corn with 
an insecticide. Because it is relatively inexpensive, has a 
residual effect, and produces a rapid knockdown, dichloro 
diphenyl trichloroethane (DDT) has been used most com- 
monly for this purpose. The large number of Japanese 
beetles observed in cornfields the day after treatment with 
DDT has suggested that the insecticide, or some ingredient 
in it, attracts beetles. Experiments were conducted in the 
summer of 1950 and 1951 to test a number of solvents, 
emulsifiers, oils, and insecticides for attractant or repel- 
lent qualities. 


Experiments 1950 

The attractant or repellent vallues of the ingredients 
were tested in three ways, i.e., as commercial formula- 
tions alone, or in combination with either a standard at- 
tractant or DDT. 

The experiment consisted of exposing the material to 
be tested in standard Japanese beetle traps. A battery 
was composed of 80 traps, subdivided into four replicates 
of 20 traps. Each replicate was composed of 18 traps con- 
taining a test material and two check traps, one containing 
the standard attractant, the other an empty bait bottle.. 
The attractant or repellent value of the test materials was 
determined by comparing the number of beetles caught by 
the test materials with the number caught by the checks. 
In Batteries A and B, 40 cc of a test ingredient were placed 
in a standard bait bottle which was inserted into the holder 
in the trap. In Batteries C and D, four cc of a standard 
attractant were added to 36 cc of each test material. In 
Battery E, 10 cc of a solution of 52 grams of technical 
DDT dissolved in 100 cc of xylene were added to 30 cc of 
each ingredient tested. In Battery F, 40 cc of an insecti- 
cidal agent were tested in each trap. 

Results.—The Japanese ‘bDeetle was repelled by most of 
the solvents tested in the commercial formulation. The 
solvents, odorless kerosene, an unnamed “solvent,” ben- 
zene, xylene, deobase, Shell Insecticide Base, Mistol, 
Ultracene, regular run kerosene, fuel oil No. 2, Velsicol 
AR 50, Velsicol AR 55, Velsicol AR 60, Sovacide 544-B, 
Sovacide 544-C, Sun Solvent and Shell E-407 R were 
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repellent to the Japanese beetle. The insecticides Vaponia 
D-43, lidane, benzene hexachloride, methoxychlor, para- 
thion, and Rhothane were repellent. The emulsifiers, 
Atlas Span 85, Atlas Tween 20, Triton X-100, Atlas G-1276, 
Atlox, Ethofat 242/45, Ethoneen 5/15, and Tenlo-400 were 
repellent. The emulsifiers Atlas Span 20, Nonizol 210 and 
Literite T were slightly attractant to the Japanese beetle. 

With a standard attractant added to the commercial 
formulation of the test ingredient, the solvents, regular 
run kerosene, fuel oil No. 2, Velsicol AR 50, Velsicol AR 
55, Velsicol AR 60, Sovacide 544-B, Sovacide 544-C, Sun 
solvent, and Shell E-407 R were repellent. The Japanese 
beetles did not respond in either a negative or positive 
manner to odorless kerosene, “solvent” benzene, xylene, 
deobase, Shell Insecticide Base, ultracene, or to the in- 
secticide Vaponia D-43. These eight ingredients were of 
such a low order of repellency that they were completely 
masked by the standard attractant. 

DDT added to the commercial formulation did not pro- 
duce a measurable influence on the behavior of the Japa- 


nese beetle. 


Experiments 1951 

In order to substantiate the results obtained in 1950, 
the ingredients that produced the strongest response as 
attractants or repellents were selected and a continuation 
of the tests was made in the summer of 1951. The attrac- 
tant or repellent values of the ingredients were tested in 
the same three treatments as in the summer of 1950. 

In 1951 each treatment was tested in four groups of 16 
test traps. Each group consisted of 15 traps containing 
test ingredients and an empty check trap. Each test in- 
gredient was replicated four times with no test ingredient 
occruring twice in the same group.. The groups were 
randomized at the beginning of the experiment and at 
weekly intervals throughout the period of the experiments. 


The data obtained were subjected to an analysis of variance. 


Results.—Of the solvents tested in the commercial 
formulation Sun Solvent, Velsicol AR 50, Velsicol AR 60, 
Kerosene, fuel oil No. 2, Shell Solvent E-407 R, Sovacide 
s/v 544-B, and xylene were significantly repellent. Shell 
Insecticide Base, Shell Helix Superior oil, Sova Spray 
No. 2, and deobase had no effect on the Japanese beetie. 

With 10 cc of solution, of 52 grams of technical DDT in 
100 cc of xylene, added to 30 cc of the test ingredients, 
Shell Insecticide Base and deobase were attractant to the 
Japanese beetle; Velsicol AR 50, Velsicol AR 60, Shell 
Solvent E-407 R and Sovacide a/v 544-B were repellent. 
The Japanese beetle response to test materials containing 
DDt was greater than to non DDT containing materials. 
There were two exceptions to this, Helix Superior Oil and 
Sova Spray No. 2. 

The Japanese beetles responded in a most positive 
manner to traps baited with 4 cc of standard attractant 
added to 36 cc of the test ingredient. Shell Insecticide 
Base and deobase plus the standard attractant attracted 
beetles in large quantities. The remaining 13 test mate- 
rials were repellent. The most pronounced repellency 
was shown to Velsicol AR 60, Velsicol AR 50, Shell Solvent 
E-407 R, fuel oil No. 2, Sovacide s/v 544-B and Atlas 
G-1276 in descending order or repellency. 

A second experiment was the testing of the attractant 
or repellent value of ingredients of insecticides by apply- 
ing them in cornfields to sweet corn in various stages of 
maturity. Plots of 100 plants were sprayed with test for- 





mulations; a three gallon knapsack sprayer was used as 
an applicator. The first application was made when the 
ears were in the early silk stage of development; later 
treatments were made in the mid and late silk stages of 
developmhent. Six solvents and three emulsifiers were 
mixed at a ratio of ly pints of solvent or emulsifier to 32 
pints of water and applied in test B. In test D the same 
test materials were applied, but to corn in mid to late silk 
and at a ratio of one pint of solvent or emulsifier to 16 
pints of water. In tests A and C, the same test materials 
were applied, but at a ratio of one pint of solvent or emul- 
sifier, plus 27 grams of 50 per cent DDT wettable powder 
in 32 pints of water. In test E-1, E-3, and E-5 the formu- 
lation was one pint of a solvent at a ratio of 16 pints of 
water; in test E-2, E-4, and E-6 the formulation was one 
pint of a solvent, plus two ounces of Atlas G-1276 to 16 
pints of water. The number of beetles feeding in the check 
and test plots were counted before spraying and at 24, 48, 
and 72 hour intervals after the spray was applied. 

Results.—Test plots B and D, in which corn was treated 
with solvents and emulsifiers, showed a notable decline in 
beetle population when compared with the numbers of bee- 
tles in the check plots. Therefore the test materials were 
repellent. In the plots treated with Shell Insecticidal Base 
and deobase, the beetle population remained relatively the 
same after treatment as before. The conclusion was that 
these two materials were neutral and did not prevent the 
beetles from returning to feed on the corn silk. 

In test plots A and C, 27 grams of 50 per cent DDT 
wettable powder were added to the solvents and emulsifiers 
tested in plots B & D. After 72 hours, the number of bee- 
tles in the plots were few. Whether this was due to the 
insecticidal effect or a repellent effect of the DDT was not 
determined. 

In plot E, the effect of Atlas G-1276, an emulsifier, was 
tested. In two of the three plots treated with Atlas G-1276 
there was a reduction in the beetle population. Atlas G-1276 
had a repellent effect. 

Summary.— Experiments were conducted in the summer 
of 1950 and 1951 in which the attractant or repellent quali- 
ties of a number of solvents, emulsifiers, oils, and insec- 
ticides were tested on the Japanese beetle. The experi- 
ment consisted of exposing the material to be tested in 
standard Japanese beetle traps. The test ingredient was 
evaluated in three ways, i.e., as the commercial ingredient 
alone, or in combination either with a standard attractant 
or with DDT. The attractant or repellent quality of the 
test material was determined by comparison of the number 
of beetles caught by the test material with those caught by 
a check material. 

The Japanese beetle was repelled by most of the sol- 
vents tested in the commercial formulation alone. Like- 
wise the emulsifiers and insecticides were for the most 
part repellent to the Japanese beetle. However, Shell 
Insecticide Base, Shell Helix Superior oil, Sova Spray No. 
2 and deobase were not significantly repellent in the tests 
of 1951. 

In 1950, DDT added to the commercial formulation did 
not produce a change in the behavior of the Japanese beetle 
that could be measured clearly. DDT seemed to be slightly 
repellent. In 1951 only three of the materials tested, when 
combined with DDT, were significantly repellent, and two 
materials, Shell Insecticide Base and deobase, were at- 
tractant. 

In tests in which DDT was added to formulations 
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TABLE I 


A Summary of the Results of Experiments to 
Determine the Attractant, Repellent, or Neutral 
Properties of Selected Ingredients of Insecticides 





Ingredient 


Tested 
Alone* 


+ DDT* 


+Standard 
Bait* 





R|N|[A 


R INIA 





R|NIA 





Tests of 1950 





Solvents 


Sun Solvent 
Velsicol AR 50 
Velsicol AR 60 
Kerosene 
Fuel Oil No. 2 
Shell Solvent 
E-407 R 
Shell Insecticide 
Base 
Sovacide s/v 
544-C 
Sovacide s/v 
544-B 
Xylene 


Deobase 

Kerosene odorless 
Velsiocol AR 55 
“Solvent” 

Benzene 

Mistol 

Ultracene 


Emulsifiers 


Atlas G-1276 
Atlas Span 85 
Atlas Tween 20 
Triton X-100 
Arqua 0-26 
Atlox 

Ethofat 242/45 
Ethonene 5/15 
Tenlo-400 
Atlas Span 20 
Nonisol 210 
Literite T 


Oils 


Mineral oil (light) 
Mineral oil (heavy) 


Synergist 


Cyclohexanone 


Insecticides 


Toxaphene 
Lindane 
Benzene 
hexachloride 
Methosychlor 
Parathion 
Velsicol (1068) 
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Tests of 1950 (Cont.) 









































Tested + Standard 
Ingredient Alone* “ae Bait* 
RIN{|A;|R{IN{IA;|RINIA 

Insecticides (Cont. ) 
Chlordane x 
Aldrin x 
Rhothane x 
Penphene x 
Pyrethol Industrial 

Spray Xx 
Vaponia D-43 » 4 Xx x 

Tests of 1951 

Sun Solvent x X? x 
Velsicol AR 50 x xX x 
Velsicol AR 60 xX xX x 
Kerosene x X? x 
Fuel Oil No. 2 x X? x 
ShellSolvent E-407R) X x x 
Shell Insecticide 

Base x x x 
Shell Helix Superior 

Oil x X? x 
Sovacide s/v 544-B/| X x x 
Xylene x X? x 
Sova Spray No. 2 x X? x 
Deobase x X? x x 
Atlas G-1276 x X? x 
Emcol 74 X? X? x 
Emcol 77 x X? x 
































Field Tests on Canning Corn—1951 





Velsicol AR 50 x 

Velsicol AR 60 x 

Sovacide s/v 544-B 

Atlas G-1276 x 

Emcol 74 

Emcol 77 

Shell Insecticide 
Base 

Deobase 

Helix Superior Oil | X 


ms 
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*R = Repellent. 
N = Neutral. 
A = Attractant. 


sprayed on growing canning corn the number of Japanese 
beetles attacking the ears remained small after 72 hours. 
Whether this was due to insecticidal effect or the repellent 
effect of the DDT was not determined. There is no evi- 
dence that the influx of Japanese beetles into recently 
sprayed cornfields was due to the presence of DDT in the 
formulation. . 

A standard attractant added to the test ingredient in 
small amounts easily masked the repellency of ingredients 
of a low order of repellency in the tests of 1950. However, 
the more repellent ingredients were not masked by the 
standard attractant and were avoided by the beetles. In the 
test of 1951 a number of materials were shown to be re- 
pellent that had been judged neutral in 1950. 

Preliminary tests made by treating canning corn in the 
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field produced results very similar to those obtained in the 
trapping experiment. The six solvents and three emulsi- 
fiers tested were repellert or neutral. 

The results are summarized in Table I. The results 
of the experiments do not support the hypothesis that Japa- 
nese beetles are attracted into sprayed cornfields by in- 
secticides or some ingredients of insecticides used in the 
treatment of the fields. The results do suggest that the 
problem is more complex from an ecological and practical 
view point than was thought at the beginring of the experi- 
ment. Microfilm $2.00; Xerox $4.00. 75 pages. 


BIOLOGY AND POSSIBLE CONTROL OF 
ECONOMICALLY IMPORTANT TRICHOPTERA AND 
EPHEMEROPTERA OF THE UPPER 
MISSISSIPPI RIVER 
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Calvin Rollins Fremling, Ph.D. 
Iowa State University of Science and Technology, 1959 


Supervisor: Kenneth D, Carlander 


Caddisflies and mayflies create nuisance and health 
problems in many Mississippi River cities. 

The principal nuisance caddisflies at Keokuk, Iowa, are 
Hydropsyche orris Ross, Cheumatopsyche campyla Ross 
and Potamyia flava (Hagen). Larvae of these allergy- 
causing, hydropsychid species require current to carry 
food into the nets which they construct upon submerged, 
silt-free objects. Keokuk is host to more hydropsychid 
caddisflies than are other river cities because it lies along 
the silt-free tailwaters of the largest dam on the upper 
Mississippi River. H. orris larvae build rigid catching 
nets and are most abundant in the fastest currents. C. 
campyla and P. flava larvae build luose, voluminous nets 
and inhabit areas where the current is moderated. Hy- 
dropsychid larvae are capable of populating areas by drift- 
ing with water currents. Ovipositing P. flava females 
were collected with an underwater light trap as deep as 
20 feet and H. orris and C. campyla were collected as 
deep as 12 feet. Oviposition was most concentrated at a 
depth of 3 to 4 feet. C. campyla and P. flava oviposition 
was observed in the laboratory and females often remained 
submerged for several hours. Nightly insect collections 
from a cafe window indicated that the three species are 
bivoltine and reach peaks of abundance in early and late 
summer. Size-frequency distributions of H. orris larvae 
also indicated that this species is bivoltine. C. campyla 
caddisflies were reared from eggs to adults in 51 days in 
the laboratory. Blacklight traps and insecticides may 
control adult caddisflies at Keokuk. Granular larvicides 
may control larval populations in the tailwaters. 

Hexagenia bilineata (Say) is the most abundant burrow- 
ing mayfly along the upper Mississippi River. The absence 
of intermediate size nymphs in late summer indicated that 
H. bilineata completes a generation in one year in the 
Keokuk area. H. bilineata nymphs are most abundant in 
silted impounded areas and since Keokuk lies only par- 
tially along such an area it receives fewer Hexagenia spp. 
than do other river cities. Detailed observations were 
made of H. bilineata mating and emergence. Waves of 
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emergence occurred at intervals of about 6-11 days and 
during the maximum wave in mid-July, 30 observations 
were made in one 3-night period over a 440-mile expanse 
of river. All H. bdilineata were parasitized by metacer- 
cariae thought to be those of Megalogonia ictaluri and 
Crepidostomum cooperi. Hexagenia nymphs may be vul- 











nerable to insecticides but such control measures may 
adversely affect fish populations. 
Microfilm $2.70; Xerox $9.20. 205 pages. 
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AND IDENTIFICATION OF THE CRYSTALLINE 
INCLUSIONS OF THE LARGE, FREE-LIVING AMEBAE, 
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Joe L. Griffin, Ph.D. 
Princeton University, 1959 


Part I. 

Feeding rate constants for optimal growth and growth 
rates under standard culture conditions have been deter- 
mined empirically for several commonly used strains of 
amebae. These constants are useful in raising mass cul- 
tures of amebae since they permit adjustment of Tetra- 
hymena concentration to the number of amebae predicted 
to be present from the size of the original innoculum and 
the rate of growth. 

Feeding schedules have been worked out with which 
mass cultures can be grown under controlled conditions 
with minimum risk of culture loss due to over-feeding or 
starvation. Yields of about 1 gram (wet wt.) of amebae 
per culture dish per week are obtained. 

The standard culture methods were monitored by deter- 
mining the average cell volume and dry mass for the ame- 
bae produced. These characteristics have been measured 
for each of the strains investigated. 

The average efficiency of conversion of Tetrahymena 
dry mass to ameba dry mass under optimal conditions 
approaches 50 per cent. 





Part I. 

The crystalline inclusions of Amoeba proteus, Amoeba 
dubia, and Chaos chaos have been shown to be composed 
of the same substance. This crystalline material has been 
isolated, purified, and shown to be identical with synthe- 
sized carbonyl diurea with regard to physico-chemical 
properties, elemental analysis, X-ray diffraction patterns, 
infra-red spectra and optical properties. The two types of 
crystals found in the above species, plates and bipyramids, 
are apparently alternative crystalline arrangements of 
carbonyl diurea. It is suggested that carbonyl diurea rep- 
resents an end product of nitrogen metabolism in amebae. 

Microfilm $2.00; Xerox $3.00. 53 pages. 
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SUBFAMILY EPILACHNINAE 
(COCCINELLIDAE, COLEOPTERA) IN FORMOSA 
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In the present paper two genera and twenty three spe- 
cies are recognized and described. These are: Epilachna; 
E, admirabilis Cr., E. maxima (Ws.), E. maculicellis 
(Sic.), E. flavicollis (Thunb.), E. sociolamina sp. nov., E. 
incauta (Muls.), E. decemguttata (Ws.), E. longissima 
(Dieke), E. crassimala sp. nov., E. microgenitalia sp. nov., 
E. mushana sp. nov., E. confusa sp. nov., E. formosana 
(Ws.), E. chinensis (Ws.), E. sauteri (Ws.), E. lata sp. nov., 
E. media sp. nov., E. angusta sp. nov., E. bifibra sp. nov., 
E. mobilitertiae sp. nov., E. gressitti sp. nov.: Afidenta; 
A. mimetica Dieke and A. arisana sp. nov. Keys to sub- 
families, genera, and species are included. Except for 
the twelve new species mentioned above, the genus Afidenta 
and E, flavicollis are new records in Formosa. Specimens 
of seven of these species from mainland China, Burma, 
Ceylon, India, Indonesia, Japan, Okinawa, Sarawak, Siam 
and Sikkim are also considered. Seven species and one 
abberration recorded by Korschefsky and Weise as. occur- 
ring in Formosa have been found to be misidentifications; 
two genera, two subspecies, and one variety have been 
discovered to be synonyms; cone variiety has been elevated 
to species rank; two species have been transferred totheir 
proper genera. Most of these are not exclusively Formo- 
san species but are generally distributed in Asia. 

Microfilm $2.00; Xerox $6.80. 144 pages. 





























TISSUE SLICE RESPIRATION IN WILD MAMMALS 
WITH SPECIAL REGARD TO EFFECTS OF GROWTH 
IN THE OPOSSUM AND HIBERNATION IN THE 
THIRTEEN-LINED GROUND SQUIRREL 


(L. C. Card No. Mic 59-5799) 


Marion Poller Meyer, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Peter R. Morrison 


A study of the oxygen consumption of tissue slices as 
a measure of intrinsic cellular metabolism was carried 
out on various organs and tissues of the hibernating and 
active ground squirrel and the developing opossum. Meas- 
urements were made at 15° and 37.5° by the standard 
Warburg slice technique with Krebs Medium III including 
glucose, pyruvate, fumarate, and glutamate and with 1% 
albumin added. 

The levels of respiration for the kidney, spleen, lung, 
and brain of the thirteen-lined ground squirrel (Spermop- 
hilus tridecemlineatus), both active and hibernating, are 
about equal to those of the white rat at both temperatures. 
The liver showed a transient metabolic increase at 37.5° 
during the first few days of hibernation. The muscle tis- 
sues (heart, diaphragm, and skeletal muscle) are as ex- 
pected at 15°, however, at 37.5°C. they are well below the 
expected level in the active animal. In the hibernating 








animai, on the other hand, the muscle tissue respiration 
increases at 37.5°. The resultant low temperature coeffi- 
cient (Q,, of 1.2) in the muscle tissue may facilitate the 
maintenance of cardiac function upon entering hibernation. 

The increased coefficient during hibernation might 
facilitate the awakening process. These temperature co- 
efficients of the tissues, however, are not large enough to 
account for the changing metabolism in the intact animal. 

In the developing opossum each of the organs studied 
revealed individual changes with growth and temperature. 
These trends in metabolism showed inflections in the 95 
day old animal (time of leaving the pouch) as did the total 
body and organ growth. The temperature coefficients of 
respiration in the kidney and lung remained constant with 
age. The liver, brain, and spleen increased during early 
development (in pouch) and then remained constant after 
95 days. A high temperature coefficient was observed in 
the muscle tissues of very young opossum. This coeffi- 
cient decreased during the period in the pouch when the 
animal is developing from poikilothermy to homeothermy. 
At about 95 days the Q,. of muscle reached a low of about 
1.2. The summed weighted values for the oxygen consump- 
tion of the tissues did not reflect the metabolic changes 
occurring during this period in the intact animal. 

It seems that most of the body organs show metabolic 
changes during early growth in relation to their own func- 
tional development and when mature they maintain rather 
rigidly the established level. The muscle tissues, on the 
other hand, appear to be intimately associated with the 
general physiological conditions of the animal even at the 
cellular level of intrinsic metabolism. 

The alterations which appear in the intrinsic tissue 
metabolism of muscle seem to be advantageous for the 
particular hibernation or temperature regulation problem. 
These alterations are not sufficient, however, to account 
for the observed changes in the metabolic rate of the intact 
animal. Thus, an extrinsic, organismic, regulatory con- 
trol (hormonal and/or nervous) must be superimposed 
upon the intrinsic tissue metabolism to produce the final 
observed effect in the intact animal. 

Microfilm $2.00; Xerox $5.20. 102 pages. 


FURTHER INVESTIGATIONS ON THE 
INVOLUTION OF MAUTHNER’S NEURON 


(L. C. Card No. Mic 59-5732) 


Irwin Pesetsky, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Jerry J. Kollros 


The atrophy of the two giant neurons of Mauthner (here- 
after referred to as M-cells) in anuran amphibians has 
been described as a normal consequence of metamorphosis. 
M-cell regression has been reported following the stimula- 
tion of entire larvae with thyroid hormone, and unilateral 
regression has been obtained by locally stimulating the 
hindbrain with a unilaterally implanted thyroxine bearing 
pellet. It was not clear, however, whether the response 
was directly attributable to the hormone or to the prior 
(hormone-induced) degeneration of lateral line centers 
and tail motor centers. With conflicting reports from 
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other authors, it seemed desirable to reinvestigate the 
reaction of the M-cell to depletion of its neural periphery 
with a view toward simulating some of the related neural 
changes which normally accompany M-cell involution at 
metamorphic climax. M-cell responses to strong doses 
of thyroxine and to neurohypophyseal hormones were alse 
studied. Rana pipiens larvae were employed throughout. 

There was no significant difference in size between the 
M-cell nuclei of unoperated and operated sides following 
unilateral extirpation of the ganglia and roots of cranial 
nerves IX and X. The latter pathways are normally trav- 
ersed by fibers innervating lateral line organs of the trunk 
and tail. 

The rudiments of the acoustico-lateralis system were 
unilaterally extirpated in tail-bud embryos. The resulting 
larvae lacked ears and VIIIth ganglia on the right side, the 
right lateral line was reduced to various degrees, and 
right M-cell nuclei were significantly (but not uniformly) 
smaller than those of the left (P<0.02). This arrest in 
M-cell development is attributed to the consistent absence 
of the otic apparatus and nerve roots on the operated side. 

The rhombencephalic portions of the heads of tailbud 
embryos were grafted onto intact hosts. These prepara- 
tions were reared for several months to the period of 
metamorphic climax. Although isolated from tail and trunk 
motor centers, and although lateral line organs were nu- 
merically reduced or absent, these grafts contained M-cells 
whose nuclei were essentially the same as or larger insize 
than those of their respective hosts. It is concluded that 
the absence of caudal motor centers and of the lateral line 
system cannot of themselves account for M-cell involution. 

Larvae which received injections of “Pituitrin” (a neu- 
rohypophyseal extract) for several days displayed many of 
the resorptive and degenerative tissue changes usually 





seen at metamorphosis. M-cell nuclei in the treated larvae 


were not significantly different in size from those of con- 
trols, but were smaller than those of larvae treated with 
1-thyroxine for 9 days (P<0.05). In several cases, M-cells 
displayed cytological symptoms of neural degeneration. 
Histological study of thyroid glands from these larvae 
failed to confirm a suspicion that the hormone preparation 
was contaminated with TSH. The controversy over hypo- 
thalamic control of thyroid activity is briefly discussed. 
None of the current concepts satisfactorily account for the 
effects of neurohypophyseal hormones described here. 

The treatment of larvae with strong 1-thyroxine solu- 
tions for 6 and 8 days resulted in slight (insignificant) 
growth of M-cell nuclei. In contrast to the reports of most 
previous investigators, M-cells of larvae similarly treated 
for 9 days had nuclei significantly larger than those of 
controls (P<0.02). Alternate explanations for the action 
of thyroxine on M-cells are discussed and an hypothesis 
is advanced which attributes to this hormone the capacity 
to accelerate neuron growth and differentiation. It is sug- 
gested that in anurans, M-cells may become hormone- 
dependent and regress with the postmetamorphic drop in 
thyroid gland activity. 

Microfilm $2.00; Xerox $3.60. 62 pages. 





THE GROSS ANATOMY AND HISTOLOGY OF THE 
THORACIC NERVOUS SYSTEM OF THE ADULT 
AMERICAN COCKROACH, 
(PERIPLANETA AMERICANA (L.) ). 


(L. C. Card No. Mic 59-5085) 


Rudolph Louis Pipa, Ph.D. 
University of Minnesota, 1959 





Adviser: Edwin F. Cook 


The peripheral distribution of each of the eight pairs 
of nerves which emanate from each of the three thoracic 
ganglia of the adult American cockroach is described. An 
additional nerve, probably proprioceptive in function, is 
present in the prothorax. 

The interganglionic connective is designated as nerve 
1. Nerve 2A supplies the intersegmental muscles, and 
others, which, collectively, probably play an important 
role in the maintenance of posture. Nerve 2B of the meso- 
and metathorax is primarily sensory to the spiracular 
region, tegula, wings, and axillary region. Nerve 2C sup- 
plies the dorsal logitudinal and oblique muscles. Nerve 
3A supplies coxal adductors and promotors, while 3B com- 
prises the major sensory supply of the coxa. Nerve 4 
supplies the main depressor of the leg, certain coxal re- 
motors, and muscles which probably act as adductors and 
rotators. In the coxa nerve 5 is sensory to the coxal wall 
and meron, motor to the coxal branches of the main leg 
depressor. Nerve 6A supplies the coxal remotors; 6B the 
major levators of the leg, as well as muscles which prob- 
ably function as coxal rotators, or rotator-adductors. 

Nerve 7 provides the sensory supply of the basisternal 
and furcasternal setae. Nerve 8 supplies the spiracular 
closing muscle. The metathoracic and first abdominal 
ganglia are fused. The two nerves which emanate from 
the first abdominal ganglion are characterized. Difficul- 
ties likely to be encountered in using nerve distribution 
to establish muscle homologies are discussed. 

Silver and gold impregnated sections revealed seven 
pairs of longitudinal tracts which traverse each ganglion. 
Ten commissural tracts also unite the two sides of each. 
Fibers of the longitudinal tracts maintain the same rela-~ 
tive positions with respect to each other in the connectives 
as in the ganglia. Commissural fibers branch from longi- 
tudinal tract components, as well as from peripheral nerve 
cell bodies. 

Ventrally, each ganglion is comprised of a zone to 
which the finer fibers of major sensory nerves contribute. 
This may be an important sensory association center. 

Certain giant axons of the abdominal cord were traced 
into the head without apparent synaptic interruption. The 
thoracic ganglia are associated with each other and/or 
with the head by a greater number of large fibers than 
are the abdominal ganglia. 

Two extreme types of nerve cell bodies are recognized. 
Globuli cells are predominantly spherical, are smaller, 
and have a lower cytoplasmic content than the giant ovate 
cells. There appears to be a direct positive correlation 
between the size of each nerve cell body and its neuropilar — 
process. At least certain of the large or giant fibers are 
non-syncytial. Neuroglial elements are also described. 
Despite the intricate organization of the ganglia, it is ap- 
parent that a constant, precise, and symmetrical architec- 
ture predominates. 

Microfilm $2.00; Xerox $7.00. 148 pages. 
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COMPARATIVE ELECTROPHORETIC STUDIES 
ON MAMMALIAN PLASMA PROTEINS 


(L. C. Card No. Mic 59-5815) 


George Emerson Riley, Ph.D. 
The University of Wisconsin, 1959 
Supervisor: Professor P, R. Morrison 

Comparative electrophoretic studies were made on 
plasmas from various mamals in order to determine nor- 
mal protein components, systematic relationships, and the 
effects of temperature stresses and hibernation. 

A modification of the usual method for analysis of elec- 
trophoretic patterns of plasma was devised. The Gaussian 
curves for the various plasma components were approxi- 
mated by triangles. Such representation of components 
allowed greater resolution of plasma patterns, insofar as 
skewed peaks, and areas between major peaks could be 
more accurately quantitated. 

Pattern analysis by the above method revealed an f 
component, alpha-la, alpha-2a, alpha 2-b, beta-1c, and 
gamma-1 components in human plasma in addition to those 
usually described in the literature. 

Comparative studies on plasma from fifty-seven species 
representing nine orders showed an average of eleven com- 
ponents present. These varied in mobility, kind and amount 
from one sample to another. However, variability within 
a given kind of animal was not large, so that individual 
species could be characterized by a specific electropho- 
retic pattern. The least number of components were found 
in the collared lemming, and the highest number were in 
the Sitatunga antelope. Total protein concentration was 
highest in the black bear, and lowest in the bat. 

Comparisons of components at the generic, familial, or 
higher taxonomic levels showed some correlations with 
systematic relationships but were, by and large, incon- 
sistent in members of the large groups. Similarities were 
seen in beta-1 globulin for all the mustelidae, and in 
alpha-2 for the more primitive orders. 

Comparisons made between plasmas of normal and 
temperature acclimated animals showed alterations in 
various components of the acclimated groups. Notable 
among these changes are the two-fold increases in the 
alpha-1a globulins in heat and cold acclimated opossums. 
A new globulin (beta 1-b) appeared in plasma of heat ac- 
climated opossums. 

Other animals showed the presence of new components 
after cold adaptation. In others, components which were 
present in normal animals were not observed after cold 
acclimation. Total protein concentration decreased in all 
cold adapted animals. Changes in components which re- 
sulted from temperature acclimation may be in three 
directions: 1) an increase in the amount of a normally 
occuring component; 2) elaboration of a new component; 
and 3) deletion of a normally occuring component. 

Comparisons of plasmas from animals in hibernation 
with those of normals generally showed an increase in the 
f component, a decrease in alpha-1, or alpha-1la, a de- 
crease in gamma-1, and a decrease in total protein in the 
hibernating animals. In plasma from one hedgehog bled 
during arousal, indication of a new component migrating 
in front of albumin and the f component was observed. 

The possibility of this component serving as an “arousal 
substance” exists. 





Mobilities of components were similar within a given 
species, but above this taxonomic level, no related trends 
could be seen. In general, mobilities of components from 
temperature acclimated, and hibernating animals were 
similar to those of normal animals. 

Microfilm $2.90; Xerox $10.00. 223 pages. 


CHEMICAL COMPOSITION OF THE BLOOD 
OF SMALLMOUTH BASS 


(L. C. Card No. Mic 59-6141) 


Eddie Wayne Shell, Ph.D. 
Cornell University, 1959 


Concentrations of 16 organic and inorganic components 
of the blood and serum of the smallmouth bass were meas- 
ured every three to four weeks from June 24, 1958 to No- 
vember 18, 1958. Components measured included proteins, 
non-protein nitrogen fractions, phosphorus fractions, elec- 
trolytes and cholesterol in serum; and glucose and iron 
in blood. 

Concentrations of 13 of 16 of the components displayed 
systematic rather than random variation, and appeared to 
be cyclic when plotted against time. Levels of several of 
the components decreased in successive samples during 
the early part of the experimental period only to reverse 
this trend and increase throughout the remainder of the 
period. Other components displayed inverse behavior to 
this scheme. 

Three periods of different catabolic-anabolic balance 
have been proposed as being responsible for the cyclic 
nature of the concentration curves. Available evidence 
suggests that endocrine relationships are responsible for 
changes noted in blood composition. A proposed scheme 
of hormone-hormone antagonism is given which would 
account for the observed results. 

Microfilm $2.00; Xerox $4.80. 95 pages. 


COMPARISON OF MITOTIC FIGURE DISTRIBUTIONS 
IN THE CENTRAL NERVOUS SYSTEM OF NORMAI. 
AND COLCHICINE TREATED RANA PIPIENS EMBRYOS 


(L. C. Card No. Mic 59-5737) 


Lester C. Shell, Ph.D. 
State University of Iowa, 1959 


Chairman: Professor Jerry J. Kollros 


Dividing cells were counted in the first three segments 
of the spinal cord of Rana pipiens embryos fixed at Shum- 
way stages 19 and 21, and at eight hour intervals over a 
period of 48 hours. Embryos, initially at stage 21, kept 
in aqueous solutions of colchicine of 1:1500, 1:1000 and 
1:500 parts by weight were also used. All samples con- 
tained five animals, which were fixed in Bouin’s fluid, 
sectioned at 10 wy, and stained with Ehrlich’s acid hema- 
toxylin. Counts of mitotic figures were made at a magni- 
fication of 970 diameters using oil immersion objective. 

Except for the initial and eight hour values, mitotic 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








2454 ZOOLOGY 





activity in stage 21 exceeded any shown in stage 19. The 
ependymal mitoses were uniformly in excess of the extra- 
ependymal ones. These differences were significant. In 
both the stage 19 and the stage 21 series the number of 
mitoses in the dorsal one-half of the cord exceeded those 
in the ventral one-half for both ependymal and extra- 
ependymal sites. No exceptions were found. Comparisons 
of the average number of mitoses per section on the right 
and left sides showed considerable variability, but in no 
case was this significant. 

In each of the first three segments, peaks of mitotic 
activity appeared in both stages 21 and 19 and were gen- 
erally higher in stage 21 than in stage 19. Analysis of 
data for each time interval did not show appearance of 
“traveling waves” of mitotic activity. 

All three concentrations of colchicine gave a uniformly 
higher number of dividing cells than for the control ani- 
mals, with mitotic activity in greatest accumulation found 
at the concentration of 1:500. Average number of mitotic 
figures per section for all time intervals in each segment 
showed the extra-ependymal area in excess of the ependy- 
mal one for colchicine immersed animals. The dorsal 
one-half of the spinal cord showed a higher number of 
mitotic figures than the ventral one-half. The number of 
mitotic figures per segment was uniformly higher in seg- 
ment one than in segment three for each concentration of 
colchicine. Dividing cells in segment two were generally 
but not uniformly more numerous than in segment three 
and also more numerous than in segment one in a majority 
of the time intervals. Planimeter measurements of cross- 
sectional areas of camera lucida drawings of fifty dividing 
cells and their nuclei showed a size increase with time 
for both the dividing cells and their nuclei. This increase 
was not noticeable after two and four hours. 

Chromosomes in embryos immersed in various con- 
centrations of colchicine appear to be thicker, shorter and 
more fragmented than in control embryos. The “exploded 
ball” and the “distorted star” patterns of colchicine mitoses 
were most in evidence. 

In establishing some value for the rate at which mitoses 
are initiated, it was found that the greatest increase in 
average number of mitoses for each time interval was 
shown for the colchicine concentration of 1:1000. The 
greatest difference in average number of mitoses per sec- 
tion was observed for the 16 to 24 hour period. This in- 


terval for an eight hour period gave a value of 2.95 mitoses 


per hour. Microfilm $2.00; Xerox $4.20. 77 pages. 


AN INVESTIGATION OF INTERACTIONS BETWEEN 
THE PRIMORDIAL GERM LAYERS OF THE 
EARLY CHICK EMBRYO 


(L. C. Card No. Mic 59-6041) 


Ross L. Shoger, Ph.D. 
University of Minnesota, 1959 


The removal of area pellucida endoderm from the 
ventral surface of whole chick blastoderms (Hamburger 
and Hamilton stages 1 - 6) by dissection or with the aid 
of versene treatment results in inhibition of growth and 
differentiation when they are cultured on whole egg extract 
agar medium in vitro. The older stages show a greater 





incidence of spreading and regeneration of endoderm from 
yolk sac endoderm left at,the periphery. Differentiation 
is more nearly normal in the tissues in contact with this 
endoderm which has regenerated or spread. The younger 
stages are completely inhibited. 

Unilateral endoderm removal principally inhibits dif- 
ferentiation on the operated side. Removal of endoderm 
anterior to a level immediately posterior to the primitive 
pit results in supression of nearly all histodifferentiation 
and morphogenesis. Only unspecialized neural epithelium 
consistantly differentiates. 

Endoderm-free node region explants (0.7 x 0.7 mm.; 
stage 3+-6) show optimal elongation and notochord and 
somite differentiation when they are cultured in vitro with 
the dorsal ectoderm in contact with the albumen agar me- 
dium. Contact between the exposed mesoderm and the 
medium inhibits development. Development is more nearly 
normal when lateral, area opace ectoderm is placed be- 
tween the exposed mesoderm of node region explants and 
the medium. 

If two node region explants, with the endoderm dissected 
away, are grown in vitro with their mesodermal surfaces 
in apposition and their anterior-posterior axes corre- 
sponding, good elongation and differentiation results. No 
regenerated endoderm is present. When two definitive 
streak stages are used, somite and notochord organizing 
centers fuse so that one notochord and a single set of 
paired somites are shared by the two node regions. In 
older explants (stage 5 or 6) the anterior somites and the 
anterior part of the notochord remain double. 

Randomly marking the surface epiblast cells of stage 
4 node region explants with carmine particles prior to 
cultivation reveals that these cells do not contribute tothe 
endodermal layer in the absence of the primary endoder- 
mal (hypoblast) sheet. Epithelium replacing the removed 
endoderm is composed of modified mesoderm or of ecto- 
derm which has grown around the margins of the explant. 

Treatment of whole blastoderms (stage 3+ to 6) with 
disodium ethylene-diar:inetetraacetate (0.003 M. in Mos- 
cona’s solution) for 15 to 30 minutes inhibits growth and 
differentiation of explants. Definitive streak stages or 
younger are particularly sensitive. The anterior central 
nervous system is most severely inhibited. General or- 
derliness of development and somite differentiation are 
adversely influenced. Similar treatment of node region 
tissue prior to chorio-allantoic grafting results in supres- 
sion of histodifferentiation except for small amounts of 
generalized neural epithelium and a few non-specific 
tubules. 

Stage 4 to 6 node region explants (0.7 x 0.7 mm.) regu- 
late and continue to develop notochord and somites when 
cut transversely or obliquely 10 to 15 times or when the 
node is disrupted by stirring with a glass needle. Treat- 
ment for 5 to 7 minutes with versene produces results 
comparable to transverse cutting. Longer.treatment in- 
hibits notochord and somite development. Node region 
explants regulate when the node (0.15 - 0.2 mm. square) 
is rotated 180°, and somites and notochord are formed. 

When the node from a stage 4 - 6 node region explant 
is removed, stained with nile blue sulfate, cut into 2 to 7 
pieces, and randomly replaced as individual pieces in the 
explant (none being placed in the node excision wound), 
the fragments reaggregate. Notochord and somites dif- 
ferentiate. Pieces of node, similarly cut, stained, and 
positioned directly on the conditioned surface of albumen 
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agar medium, fail to reaggregate or differentiate. Pieces 
of node, similarly cut, stained, and positioned on explants 
of lateral, area opaca ectoderm, reaggregate but do not 
differentiate into axial structures. 

Microfilm $2.80; Xerox $9.60. 214 pages. 


THE EFFECTS OF SOIL TEMPERATURE AND 
MOISTURE ON THE SURVIVAL, VERTICAL 
DISTRIBUTION, AND RATE OF DEVELOPMENT OF 
THE EUROPEAN CHAFER, AMPHIMALLON 
MAJALIS (RAZOUMOWSKY). 


(L. C. Card No. Mic 59-6158) 


Harry Haslam Shorey, Ph.D. 
Cornell University, 1959 





The European chafer is a pest of turf which was first 
discovered in North America in 1940. The development of 
all immature stages of the insect takes place in the soil, 
and under normal New York conditions the life cycle is 
completed in one year. 

During the period from June, 1956 through September, 
1958, field and laboratory investigations were conducted 
in Wayne County, New York to determine how various 
levels of soil temperature and moisture affect the survival 
and activities of the stages of the European chafer. 

First and second instar larvae moved to deeper levels 
in the field as the soil dried, though no pronounced down- 
ward migration was observed until the soil dried to below 
the range of available soil moisture. Supporting laboratory 
studies revealed that first and second instar larvae can 
detect and respond to a slight moisture difference when in > 
very dry soil more readily than they can when in soils of 
more moderature moisture. European chafer adults ex- 
posed to a gradient of soil moistures moved in largest 
numbers toward the driest soils. 

The depth of larvae in the field increased as the soil 
cooled in the winter. Second instar larvae overwintered 
at deeper levels and remained at the winter depth longer 
in the spring than did third instar larvae. 

In soil temperature gradient studies, adults moved 
from areas of high temperatures to regions having 
temperatures below 21 degrees C. Large second in- 
star larvae congregated in greatest numbers in soils 
having temperatures between 17 and 27 degrees C. 

The development rate of larvae in the field wzs largely 
a function of temperature in soils which were not subjected 
to sustained drought. When the soil became severely dried 
and remained in that state, the low soil moisture appeared 
to retard development and to mask any accelerating effect 
which might have been caused by high temperatures. 
Larvae which did not reach the third instar before winter 
required approximately one year to complete the second 
instar, 

The total numbers of eggs, larvae, and pupae found in 
various locations were proportional to the soil moistures 
of those locations. Very few larvae were found in areas 
which consistently had a soil moisture near or above filed 
capacity. 

In the laboratory, the largest numbers of eggs were 
laid at a temperature of 30 degrees C. and at moistures 
within the range of available soil moisture. The eggs 





desiccated and did not hatch in loam soil maintained at 
two percent moisture by weight. Egg hatch was satisfac- 
tory at higher moistures; some hatched successfully when 
continuously submerged in distilled water. 

A 0.5-hour exposure to a temperature of approximately 
42.5 degrees C. caused a 50 percent kill of eggs, first in- 
star larvae, pupae, and adults. 

Microfilm $2.00; Xerox $6.00. 123 pages. 


HYBRIDIZATION IN THE FLICKERS (COLAPTES) 
OF NORTH AMERICA 


(L. C. Card No. Mic 59-6148) 


Lester LeRoy Short, Jr., Ph.D. 
Cornell University, 1959 





Morphologically divergent populations of North Ameri- 
can Flickers (Aves-Colaptes auratus) exist in eastern 
North America, in western North America and in the south- 
western part of the continent. Hybridization occurs be- 
tween the eastern and western flicker populations in the 
river valleys of the Great Plains and in the Northwest. 
Specimens were examined from all parts of the continent; 
many were obtained on loan from various institutions and 
private collections, while 374 adult flickers were secured 
from the Plains by Cornell expeditions in 1955-1957. All 
adult breeding specimens were examined with respect to 
mensural and color characters. Patterns of variation of 
these characters were investigated. The utilization of the 
hybrid index technique in the study of color characters 
enabled the determination of the hybrid zone and an ap- 
praisal of the effects of introgressive hybridization on the 
populations involved. The hybrid zone between the eastern 
and western flickers is 100 to 300 miles wide; it extends 
from Texas north through the Great Plains to southwestern 
Saskatchewan and west to southeastern Alaska. Only hy- 
brid individuals are present in the hybrid zone. Popula- 
tions of each form far from the area of hybridization are 
being affected by genes of the other form through intro- 
gression. The effects of introgression are apparently 
greater in the western population than in the eastern one. 

A third morphologically distinct form, the Gilded 
Flicker, interbreeds locally with the western flicker popu- 
lation in Arizona and perhaps elsewhere in the Southwest. 
Contact between the two forms is limited due to the pres- 
ence of unsuitable grassland habitat in the area between 
them. Introgression is occurring in the populations of 
these forms as a result of hybridization, although it is not 
as extensive as that occurring due to hybridization between 
the eastern and western flickers. Color characters of the 
eastern form were detected in Gilded Flickers in a manner 
indicating that introgressive hybridization among the three 
forms is permitting genes originating in eastern popula- 
tions to pass through intervening western flicker popula- 
tions into the Gilded Flicker gene pool. 

The three forms, here considered as subspecies groups 
of Colaptes auratus, originated at some time after the mid- 
Pliocene. Their Pleistocene history is discussed. Avail- 
able evidence indicates that the hybrid situation in the 
Southwest is of more recent origin than that in the Great 
Plains and the Northwest. The Gilded Flicker probably 
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originated as an isolated western flicker population in the 
Cape Region of Baja California. : 

The evolutionary role of introgression is discussed. 

It is believed that this phenomenon was a factor of great 
importance to certain animal species during the Pleisto- 
cene. Introgression may have been a factor in the evolu- 
tion of at least some biologically successful modern 
species. 

The species problem in situations of hybridization is 
discussed. Selection, isolating mechanisms and reinforce- 
ment are viewed in terms of the advantages of gene ex- 
change between divergent populations. Various criteria 
are offered for the determination of the status of hybridiz- 
ing forms. The extent of introgression is important in 
dealing with such situations, although the presence or 
absence of isolating mechanisms is the prime considera- 
tion. 

The North American flickers are considered to com- 
prise one species, Colaptes auratus. Five subspecies 
groups are recognized. Two of these (chrysocaulosus and 
mexicanoides) are completely allopatric; there is no evi- 
dence to indicate that they have evolved isolating mecha- 
nisms which would prevent interbreeding if they came into 
contact with other groups. The other three groups, auratus, 
cafer and chrysoides, are in genetic contact with one 
another, and are considerably affecting each other through 
introgression. Microfilm $2.95; Xerox $10.20. 226 pages. 














EFFECTS OF X-IRRADIATION ON ADULTS AND 
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Studies on the effects of x-irradiation of certain life 
cycle stages of the dwarf tapeworm, Hymenolepis nana, 
necessitated the development of techniques for ascertain- 
ing the number of adult worms expected to develop in 
experimentally-infected mice. 

Experiments involving the direct cycle of development 
(i. e., without the use of an intermediate host) dealt with 
proglottids and eggs. When gravid proglottids were fed 
to laboratory-reared white mice, only 25 per cent of all 
mice became infected. No relationship could be shown 
between the number of proglottids fed and the number of 
adult worms recovered. Incubation of proglottids at room 
temperature or under refrigeration had no effect in stimu- 
lating onchospheres to hatch. When eggs of H. nana were 
fed to laboratory-reared mice, approximately 50 per cent 
of the mice became infected. There was no evidence of 
any relationship between number of eggs fed and number 
of adult worms recovered. 

The lack of consistent results obtained with eggs and 
proglottids led to the use of the indirect life cycle and 
the experimental rearing of cysticercoids in the haemocoel 
of laboratory-reared grain beetles (Tenebrio molitor). 
When such cysticercoids were fed to laboratory-reared 











mice, approximately 82 per cent of the larvae fed devel- 
oped to maturity. 

Two methods of infecting beetles were undertaken; 
namelv, force-feeding (offering gravid proglottids to in- 
dividual beetles) and an “apple-feeding” technique (per- 
mitting beetles to feed at will on small pieces of apple 
covered with gravid proglottids). Although both methods 
are satisfactory in enabling one to secure large numbers 
of cysticercoids, the latter technique is less time-consum- 
ing. A period of 14 days is sufficient for the development 
of cysticercoids within the haemocoel of the invertebrate 
host. No relationship could be noted between the number 
of gravid proglottids fed to a beetle and the number of 
cysticercoids expected to develop. 

Cysticercoids and proglottids of mature tapeworms 
were irradiated for these studies. All irradiations were 
conducted using the same x-ray apparatus, with a setting 
of 250 PKV, 15 milliamperes, and utilizing filters of 1/2 
mm. copper and 1 mm. aluminum at a distance of 35 cm. 
T.S.D. The 1/2 value layer, or quality of irradiation, was 
1.3 mm. Cu. One hundred and twenty roentgen units per 
minute were emitted. Small plastic boxes containing 
absorbent cotton saturated with mammalian saline were 
used in irradiation studies. Three layers of filter paper 
were placed on top of the cotton, and material to be 
x-rayed was then placed on the filter paper. Cysticer- 
coids, less resistent to desiccation than proglottids, re- 
mained viable for at least two hours using this technique. 
Following irradiation, proglottids were fed to beetles, and 
irradiated cysticercoids were gathered and fed to mice. 

Gravid proglottids were exposed to x-irradiation rang- 
ing from 60 to 3600r. Eggs from these proglottids, when 
ingested by beetles, produced normal cysticercoids which 
were then fed to laboratory-reared mice. Adult worms of 
the first generation developed, but the expected survival 
rate of 82 per cent as obtained in controls did not always 
occur. No relationship could be shown between the amount 
of irradiation received by the original proglottids and the 
per cent survival obtained in the first adult generation. 

Cysticercoids were exposed to x-irradiation ranging 
from 120 to 4500r. No adult worms developed from those 
cysticercoids whose irradiation dosage had exceeded 
3500r. When cysticercoids were exposed to more than 
1500r, but less than 3500r, normal-appearing worms de- 
veloped but these adults produced only sterile eggs. No 
morphological alterations could be detected in those cysti- 
cercoids which survived the initial irradiation nor were 
their progeny abnormal. 

Within the range of irradiation used in these experi- 
ments, the effects of x-rays on H. nana appears to be of a 
genetic nature. The fact that cysticercoids are far less 
resistant to the effects of x-irradiation than are either 
proglottids or eggs, suggests the desirability of the use 
of cysticercoids in further studies on host-parasite 
relationships. Microfilm $2.00; Xerox $3.00. 54 pages 
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INTERSPECIFIC COMPETITION BETWEEN 
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Interspecific competition between the rice and granary 
weevils was studied at 20, 25 and 30°C. by establishing 
mixed populations of these two weevils in three initial 
ratios- 20:60,40:40 and 60:20. For control purpose single 
species populations of 80 insects of each species also were 
established at the above conditions. A limited amount of 
wheat was offered to these insects and it was replenished 
after completion of each generation. The population growth 
of the two species was observed through the fourth genera- 
tion. A comparison of population growth for the same 
densities of the two species was made for each particular 
temperature. At 20°C. S. oryza was the most successful 
competitor in the mixed species populations and inhibition 
in population growth of S. granarius was observed. Non- 
significant difference was observed at this temperature 
between growth rates of single species populations. At 
25°C. a non-significant difference was obtained between 
the population growth of the two species in the mixed popu- 
lations, but a significant difference was marked when sin- 
gle species populatious were compared. At 30°C. a sig- 
nificant difference was obtained both in the mixed and 
single species populations. 

A few analytical experiments were performed to explain 
the success of one species over the other. The effect of 
intraspecific crowding on oviposition and survival was 
observed, and it was found that S. granarius laid more eggs 


than S. oryza but the survival rate was poorer. Success of 





adult emergence from kernels in which there was single 
and multiple oviposition by the two species showed that 

the percent success of adult emergence was 80 percent 
when single eggs were laid. The percent success of adult 
from kernels having two or three eggs per kernel was dif- 
ferent. The survival percent and also number of weevils 
emerged per kernel was greater for S. oryza than for S. 
granarius. When grain infested by one species was pre- 
sented to the other species it was noticed that S. oryza 
produced more individuals whether grain was infested 
first by its own species or by S. granarius. The crowding 
by males of S. oryza had less effect on the productivity of 
S. granarius than did its own males, and on the contrary, 
s. oryza was inhibited more by the presence of S. granarius 
males than by males of its own species. Ss. oryza showed 
a greater oviposition and adult emergence at 15, 20, 25 
and 30°C, than S. granarius. Reproductive capacity of the 
two species was evaluated by presenting three lots of grain 
and again 8, oryza produced about one and half times more 
individuals, Rate of utilization of grain both in the mixed 
and single species populations showed that S. oryza was 
able to utilize more grain and consequently more individ- 
uals of S. oryza were obtained than for S. granarius. A 
behaviorial study with an olfactometer exhibited some 
interesting results. The odor of unifested wheat was pre- 
ferred by both species over wheat infested by either spe- 
cies. S. oryza showed a preference for the odor of grain 








infested by S. granarius, and on the contrary, S. granarius 
showed preference for odor from grain infested by its own 
species. Microfilm $2.00; Xerox $5.40. 109 pages. 
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Vibration sensitivity plays a central role in the life of 
a web-dwelling spider, serving both in the capture of prey 
and in the elaborate courtship activities. The common 
house spider, Achaearanea tepidariorum (Koch), attacks 
the point where a vibrator is touched to its web so long as 
the frequency of vibration falls between 400 and 700 cps. 
The sense organ responsible for this behavior was studied 
by recording the action potentials appearing in the sensory 
nerve of the isolated leg in response to vibration of the 
tarsus. The sensory cells of the receptor are located on 
the distal end of the metatarsus near the lyriform organ, 
which is composed of a series of eight to ten transverse 
slits in the cuticle; each slit appears to be innervated by 
a single sensory neuron. 

- The receptor includes about ten nerve fibers, each of 
which responds to a specific frequency of air-borne sound. 
Although the receptor is sensitive from 10 to 45,000 cps, 
the fibers respond differentially only between 100 and 
1,000 cps. 

The preparation is extremely sensitive; deflecting the 
tip of the leg only 2.5 x 10-*mm. elicits a response. This 
extreme sensitivity suggests that this receptor may detect 
air-borne vibrations as well as vibrations of the substrate, 
and the experiments show that this is indeed the case. The 
leg responds to sound throughout the range 10--45,000 cps. 
with a peak sensitivity under optimum conditions of +23 db. 





(0/ gbuals 0.0002 dyne per cm?.) The sensitivity is, how- 
ever, far from uniform throughout the range; it may change 
by 25 db in a matter of only 100 cps. When the leg was 
loaded by a small weight placed at the tip, the sensitivity 
to lower frequencies was greatly increased. 

The sensitivity of the receptor to a given frequency 
depends upon the tension on the leg. This result implies 
that the output from the vibration receptor by itself would 
not allow the spider to assess the frequency and intensity 
of the vibrations of its web. It also needs a receptor to 
measure the tension on the leg. Since behavioral observa- 
tions show that spiders can accurately discriminate both 
the frequency and intensity of vibrations within this fre- 
quency range, two systems must be present. 

From these considerations an intriguing possibility 
emerges: the spider could modify the properties of the 
receptor by altering the stresses on its legs. This ma- 
neuver would vary the frequency to which the receptor 
was maximally sensitive, andifdone systematically would 
cause the receptor to scan the frequency sepctrum. A 
spider engaged in this procedure should appear to “bounce” 
as it walks. Observations of their behavior show that spi- 
ders do “bounce”. In this way, a spider might “tune in” 
its prey. Microfilm $2.00; Xerox $5.00. 97 pages. 
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